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HISTORICAL NOTES ON THE WET-PROCESSING INDUSTRY 


INTRODUCTION 


HAT did 


look like a century and a half ago? 


an American dyehouse 
Are there any pictures of Colonial dyeing 
equipment? How skeins handled? 
These and many similar questions relating 


were 


to the actual equipment and _ technique 
used by the dyers in the early days of our 
country have been posed to this writer 
from time to time. Peculiarly enough, in 
spite of the publication in many countries 


of hundreds of books and 


which have come down to us through the 


manuscripts, 


centuries, very few have contained detailed 
the equipment 
used by the dyers, and almost none have 


information concerning 
contained drawings or engravings depict- 
| ing the dyer at work in his dyehouse. As 
far as we have been able to determine, 
none of these publications actually depicts 
an American dyehouse nor the equipment 
used by dyers in the early days of this 
country. Fortunately, however, several of 
the oldest books on dyeing published in 
America do give detailed descriptions of 
dyeing equipment in use and exact in- 
structions for carrying out dyeing pro- 
cesses with this equipment. 


DISCUSSION 


Up until the end of the 18th century, 
and for at least 2,000 years preceding, 
equipment used for dyeing throughout 
the world was of the simplest sort. The 
equipment used by an American dyer in 
1790 did not differ basically from that 
depicted in woodcuts showing dyeing op- 
erations in Europe in the 12th century, 
in the 16th century or even in the 18th 
century. Only with the beginning of the 
industrial revolution did dyeing equip- 
ment begin to change. these 
changes took place much more slowly 


Even so, 


than those in spinning, weaving and other 
textile operations. 
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This is the eleventh in a series of his- 
torical articles which the textile chemist 
and colorist will find of interest. 

The author, a prominent science histori- 
an, is the founder of an outstanding col- 
lection of great works, documents and 
letters in the history of chemistry and 
related sciences. 

Articles and illustrations in this series 
are from the author's library. 


In contrast, during the 16th, 17th and 
18th centuries, many improvements were 
made in the dyeing processes themselves 
and dyestuffs and 
constantly being introduced to the dyeing 
industry. As the New World became more 
thoroughly explored, many roots, barks 
and flowers containing coloring matter 
were and brought 
The introduction of cochineal, the use of 
tin as a the 
quercitron from the American black oak, 


new chemicals were 


examined into use. 


mordant, manufacture of 
offered new and improved colors which 
required new techniques. These new col- 
ors and 
applied in the same old type of equipment. 

Until the beginning of the last century 


techniques, however, were still 


the basic apparatus for dyeing fabrics, 
skeins or textiles in any form consisted of 
a simple round vat. These vats were con- 
structed of wood, ceramic, or of metal 
depending on the availability of specific 
construction materials. The dyebath itself 
heated in the by a 


surrounding wood fire or furnace or some- 


was sometimes vat 
times the water was heated in a separate 
utensil and then poured into the dyebath. 
The dyestuffs themselves were prepared 
in small pots or kettles. Skeins were often 
dyed by simply hand dipping and turning 
in the dyebath. Refinements in the han- 
dling of skeins consisted either in using 
hooks to hold the skeins or in hanging 
skeins on wooden sticks which were sus- 
pended across the dye vat. The 
were turned by hand or sometimes by 
additional hooks. In 


skeins 
the case of piece 
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Xi—Coppers, Kettles and Vats 


goods, the technique did not differ greatly 
from the handling of skeins. The fabrics 
were either dipped by hand or pulled 
through the dyebath pole laid 
across the vat. A special refinement, which 
was often used, was a simple wooden reel 
turned by hand over which the goods 
could be turned in the dyebath. 

The few old woodcuts or drawings con- 
cerning dyeing, which have come down 
to us, picture this equipment and the dyer 
Particularly interesting is the 


over a 


at work. 
example shown by Singer in his monu- 
mental book on alum (1). This drawing, 
see Figure 1, is from a Florentine Manu- 
script Treatise on the silk art written in 
1458. On the right, silk skeins are being 
dyed in a typical dye vat heated by a 
wood fire. The dyers are wearing shoes 
raised by clogs to keep their feet dry. 
The dyebath is a typical, evil-smelling one 
of the times. (Note the dyer at the left is 
holding his nose.) Washing the skeins 
and mordanting are being carried on by 
the other workmen. 

One of the earliest, the 
and surely of the rarest books 
dyeing was that published by Giovanni 
Rosetti in Venice in 1540 (2). While this 
book went through many editions, only 
the first showing 
dyers at work. These drawings depict the 
type of simple apparatus which 
would have been used by our Yankee 
“country dyer.” Figure 2 shows the dyeing 
unheated vat, which was 
of wood. A hook used 
the 
hanging on the wall. Figure 3 shows a 
typical boiling dye heated with a 
wood fire, and the cloth turned through 
the bath over a windlass — again the same 


most famous, 


one on 


contained woodcuts 


same 


of skeins in 
probably 
manipulating 


made 


for skeins is shown 


vat 


equipment as was used in this country 
two centuries later. 
books and 


sources of 


Text manuscripts are not 


the 


ancient trades or crafts. 


information about 
Witness the 18th 


only 
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Figure 2 


Dyeing skeins, from “’Plithco’’, Venice, 1540 


century German Valentine in Figure 4. 
In this rare example, the dyer professes 
his love with such sayings as, “I intend 
to give a skein of real silk to my sweet- 
heart,” and “In order to look prim you 
have to use my colors,” but at the same 
time he proudly reels his fabric through 
the dyebath in a typical dyehouse of the 
time. 

As has been mentioned, while several 
of the early books on dyeing published in 
this country did not contain any illustra- 
tions, detailed information on the equip- 
ment and the setting up of a dyehouse are 
given. From these word pictures, together 
with the actual pictures we have seen, we 
can form a satisfactory idea of a typical 
dyehouse and the equipment used in the 
early days of our own country. Partic- 
ularly detailed on this score is the informa- 
tion furnished by Asa Ellis in the first 
book on dyeing published in the United 
States (3). 

Ellis advises as follows: 
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“Your dyehouse should be sixteen or twenty 
feet square; well furnished with light and 
placed near a stream; water being essentially 
necessary for preparing your cloths, and for 
rinsing them when dyed. The floor should be 
made of leached ashes and it will soon become 
hard and render you more secure from fire. 

“Your copper, or coppers, should be situ- 
ated near the centre of the house; and the 
blue vat, about six feet from the coppers, in 
which you intend to heat the blue die. 

“The size of your bhue vat will be in pro- 
portion to the business you expect. The com- 
mon size and dimensions are as follow; viz it 
should be five feet deep, three feet diameter 
at the top, and twenty inches at the bottom. 
Place your vat two feet in the earth, for the 
sake of conveniency; observe that its cover 
fit close. 

“The staves of your vat should be one 
inch and a half thick, bound with iron hoops. 
Wooden ones will do, but you will find them 
more expensive than iron, they will soon fail, 


and perhaps the vat will spring a leak and 
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Figure 3 


Dyeing fabrics in heated dyebath, from ‘’Plithco’”’, Venice, 1540 


you loose your dye before it is perceived. 

“It is necessary to have a hoop, with a net 
stretched over it, that will sink within your 
vat. This hoop should be suspended about tw 
feet from the bottom of the vat, by four 
small cords fastened at the top of the vat. 
Phe design is to keep your cloth, while colour- 
ing, trom the grounds, or sedament, which 
lies at the bottom. 

“A dyer’s rake is also necessary. It is made 
in the shape of a churn-dash, with the ¢%- 
ception only that it should be a semi circle 
or half round. The foot pieces should be 
about twelve inches diameter, with three of 
four holes through it, and a stiff handle in- 
serted, five feet long. 

“Further, a stick should be put across your 
vat, about one inch below the surface of the 
dye, in order to draw the cloth over, when 
colouring; and you will need two sticks about 
a foot long with hooks at one end, to hall 
your cloth, when in the dye; for it will be 
inconvenient to hall it with your hands 


Tenter hooks will answer the purpose. 
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Figure 4 
Dyer’s valentine, Germany, 18th century 


“These directions, for the vat, are the best 
I know; as it was remarked, you can coaform 
its dimensions to the business, for which you 
wish to employ it. 

caldron is for all 


“A copper or necessary 


dyers. The business cannot be carried on with- 
out one or more of them. Your largest copper 
should contain sixty, or seventy gallons. It 
should be set in a brick furnace; because that 
will heat your copper sooner. The top of the 
turnace, which encloses the copper ought to 
be six inches thick, so that you may plank the 
brick work, and nail the lip of the copper 
to the plank and plaister of the furnace. Then 
your copper, with care, can be kept clean, 


which is absolutely necessary. 


“An 


iron caldron is very convenient, in a 
dyehouse to boil Logwood and other dye- 
stuffs; there are many uses, in which it will 


be employed; the benefit of one would soon 
A small kettle will 


inconvenient. 


Pay you for purchasing it. 
answer but it is 
A reel, or wench is necessary; it is made 


ot a piece of timber two inches square and 


long enough to cross the copper, with a crank 


at one end, and four slats or posts, that are 


incerted in the shaft before mentioned. The 
reel, thus formed, should be about a yard in 
Circumference. On this, the cloth in the 


copper is to be turned, while colouring, to 
Preserve it from spotting 


"Many dyers place one end of a board on 
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the edge of the copper to receive the cloth in 


order for cooling; but it is much better to 


have a cooling board, about eight feet long «and 
one foot wide placed at a small distance from 


the copper about waist high. Another about 


the size of a press-board you may rest on the 


top of the copper to receive the cloth from 


the reel; thea take the board with the cloth 


under the cooling-board, where 


blocks to 


your cloth on, in order to cool it, by folding 


and place it 


you will be careful to have rest 


it upon your cooling board. 


intend to dye indigo blue, 


kettle, hold a 


pailful, in order to grind indigo; and an iron 


ph hose, who 


must have an iron that will 
ball, of twelve pounds weight; one of eighteen 
pounds is better. 

“Dyers should be furnished with spare tubs 
and pails; also with steel yards, or scales that 
are true; in order to weigh dye-stufts, which 
ought never to be used without strict attention 
to their weight. There are but few exceptions 

to these rules.” 

Now obviously the equipment for dye- 
ing in an early American dyehouse was 
of the simplest. The techniques for carry- 
ing on the various dyeing processes them- 
selves were often quite complicated, how- 
ever, and required the greatest of skill in 
manipulation by the dyer. In fact, in 
those days the dyer had to accomplish by 
his skill and agility what we often do 
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today through the use of specially designed 
dyeing equipment and mechanical aids. 
A realization of the skill required by 
these early dyers in using their very simple 
equipment can only be realized when we 
examine the actual details by which they 
carried on a particular dyeing operation. 
The early dyers had many dyestuffs and 


» could produce a wide variety of shades. 


Of all the dyeing processes which the dyer 
had available, perhaps the best known 
and at the same time the most compli- 
cated was the dyeing of indigo. The dyer 
of indigo had to have not only highly 
skills but 


amounted to a special intuition in order 


developed manipulative what 
to recognize the many critical signs which 
indicated possible changes in the indigo 


bath. If the dyer did not heed these sizns 


properly and at the right time, many 
days could be lost and dyestuffs and chem- 
icals of considerable value wasted. While 


each dyer had many pet methods for pre- 
paring an indigo vat, these all depended 
on a careful reduction of the indigo by 
a fermentation process. Even with the 
variations in formulas from one dyer to 
another, they were all essentially the same 
and depended on a great deal of experi- 
ence. Again we turn to Ellis (3) for typi- 
cal instructions in preparing an indigo vat 


and for carrying on the dyeing. 


“RECIPE FOR THE BLUE DYE, OR 
INDIGO VAT” 
“As before observed, the side of your vat 


will be in proportion to the business, in which 


you would employ it. In order to set, or 
raise a new dye, put one pound and a half of 
Indigo into an iron kettle, which will contain 


fill kettle 


pond water, wash the Indigo 


two or three gallons. Then your 


with river, or 
and pour off the w ater; then take a pestle and 


ball 


Add a point of urine to the 


beat the Indigo so small that a cannon 
will run upon it. 
Indigo thus preparing for grinding; then place 
the kettle on your knees and let the ball run 
on the Indigo until it be ground to a paste; 
observe occasionally to scrape down with the 
knife, the Indigo, which adheres to the sides 


ot the kettle, lest you should waste it. 


“If your Indigo be too dry add a little more 
urine. It should be sufficiently moist that the 


ball 


slop over. This process of grinding should be 


may roll freely; but not so thin as to 


continued about half a day. The Indigo being 
thus prepared may be sit aside for the present. 
in the next place, to be put in 


half full of 


Your vat is, 


order. First, it should be about 
boiling water; then put in a pound and a half 
of good potash dissolved in hot water; to this 
add twelve quarts of wheat bran; after sifting 
out all the flour or kernel, sprinkle it into the 
vat with the hand and stir the dye with the 


rake. 


grape Madder, then with the rake mix it well 


This done, add twelve ounces of good 


with your dye. In the next place take the 
Indigo you have ground, nearly fill the kettle 


with warm water; keep the ball rolling, while 
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the kettle is filling, and let the ball run until 


the Indigo is well united with the water; then 





let it stand ‘and settle for two or three min 











utes, then pour the water that is on the Indigo, | ‘It y 
into the vat. Be careful that none of the (‘== 
sedament at the bottom of the kettle is turned scoured, 
off with the water; this must be ground again I Indig 
and more warm water added and poured off, our fort 
in the manner just described, until the Indigo vat, tOg 
is nearly all desolved. tions, Of 
“Observe, through all this process, your “The 
vat must be closely covered, excepting the inches o} 
time that is necessary to introduce the in “Let 
gredients. leave 1t: 
“When you have poured in all your Indigo, with at 
which is the last article, you will do well to be suffic 
stir up the dye, with the rake; then cover your time wl 
vat, if possible to exclude the circulation of the dye. 
the air. Let your vat, thus confined, remain . then phi 
Figure 5 
tor eight or nine hours before it be opened. Silk skein dychouse, France, 18th century r three 
“Half a pail-full of grounds from an old ind wor 
val, that is In good order, might be useful as twelt 
the first article introduced into a new one. on the 
However, in fitting a new vat, the evening is appear ¢ 
the best time, having all the materials, we time, tl 
have mentioned, introduced by the hour of dark gr 
ten at night. Then your dye may rest till dye, for 


the morning; when you should open the vat be empl 


OB 


a 

7 
and plunge your rake from the top to the a “The 
bottom of the dye. This should be done with WE filth; es 
activity and exertion. Bubbles will appear aa the dye 
and by repeating the plunges six or seven ; an should 
times, if a thick blue froth rises on the sur ef 


readines 





face of the dye, which is called the head, <e head or 
continuing to float, and further if it put on into a V 
the appearance of a darkish green; the dye should 
may be pronounced in a good state and _ is placed 
fit for colouring. Perhaps, the process ot the dye 
plunging must be repeated two or three times; over it 
but remember every time, after you have = 
plunged your rake in the dye to cover your trom h 
vat closely, and to let it rest for an hour process 
between these trials. If your dye becomes Figure 6 ping: n 
Se Oe Sea ee, NS te Dyehouse for ordinary colors, France, 18th century t one 
be good. drawn 

“If the dye becomes cool it must be heat vere in 
again. This will retard business and cause one end 
trouble. If the dye when first opened, in the the sam 
morning, appear of a pale blue cast, instead After t 
of a dark green, an handful or two of maddet end of 
must be sprinkled into the vat. the fol 


“The dye in the morning after it is set, become: 





should be so warm that you cannot bear yout be negl. 
hand in it longer than one minute. If the dye “The 
appear of a pale indifferent colour, and a will ex! 
whitish scum rises on the surtace, it does not to the 
work and will not color. In this case, the “D 
dye must be heat, and a small portioa of all ” 
ws ingredients must be added; also a handful ny \ 
ef stone lime should be put to warm water, ibid 
and after settling pour off the lime water, sR “a 
into the vat. ers 
h ce 1 
“Many through want of better instruction, 
will frequently look into the vat, to discover “The 
the state of the dye. By thus exposing it to In the 
the air it cools, and they will never bring it your v 
to a head until they are taught better. Pur fe 
“Of all dyes, the blue is the most difficult conn, 
and must be attended with the greatest care. Figure 7 render 
After the vat is set and comes to a head, it From Schiffermueller’s, ‘‘Versuch einen Farben Systems”, Vienna, 1772 ~~ 
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may stand secure until employed for dyeing 
cloth. When the cloth is ready for coloring, 


the dye must be heat. 


"If you have sixty yards of flannel, that 
s so many yards of cloth after it has been 
scoured, or one quarter fulled; two pounds 
of Indigo ground with the ball according to 
our former directions must be put into the 
vat, together with the proportionable addi- 


tions, of Potash, Madder and wheat bran. 


“The dye should be raised within three 


inches of the top of the vat. 


“Let the vat be hot at night when you 
leave it: To preserve the heat, enclose the vat 
with a number of yards of cloth, that it may 
be sufficiently warm in the morning. At that 
time when you open it plunge your rake in 
the dye, then cover it closely; rest one hour 
then plunge again, repeat these operations two 
or three times. If the dye be in a good State 
and work well, there will be as many as ten 
or twelve quarters of froth or head, floating 
on the surface of the dye, whose color will 
appear of a beautiful dark blue; at the same 
time, the body of the dye will give you a 
dark green. This is the proper state of the 
dye, for colouring; or when the dye ought to 


be employed. 


“The cloth should be cleansed from all 
filth; especially grease; for grease will overset 
the dye even in its best state. Also everything 
should be prepared when the liquor is in 
readiness. So soon as the vat is opened, the 
head or froth should be taken off and put 
mto a vessel that will contain it, next the net 
should be let down, and the stick, or cross, 
placed about one inch below the surface of 
the dye for the purpose of halling the cloth 


over it. 


“In the next place, the cloth is to be taken 
from hot water, being well drained, which 
process must be observed every time of dip- 
ping; hall the cloth into the vat, beginning 
it one end, keep it open, until you have 
drawn the whole piece into the dye. Perse- 
vere in halling backwards and forwards from 
one end to the other for twenty minutes; at 
the same time it should be entirely in the dye. 
After this process you should begin at one 
end of the cloth, bring it ul and take it on 
the folding board, and fold it over until it 
becomes blue and even; for if this process 


be neglected your goods will be spotted. 


“The cloth when first taken out of the vat 
will exhibit a green shade; but being exposed 


to the air will become blue. 


“Dip the cloth twice; then take out the 
cross and net; put back the froth, or head, 
which was taken off. Stir your dye and 
plunge your rake in it; then close the vat for 
in hour. Atter that proceed as before, until 


he color you wish is obtained. 


“The cloth must now pass a second milling. 
In the meantime, it will be well to prepare 
your vat to receive the cloth for the last time. 
Put four or five pounds of woad, well pow- 
dered, into the vat. This will save Indigo and 
render the colour brighter. The woad should 


be put into the vat once, in two or three times 
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of colouring, that is after the dye has done 
work, or when the dyer has done using it for 
that time. 

“After this the dye should be kept close 
until it is re-heat for another colouring. The 
dyer must be careful in hot weather to heat 
the vat once in a month or six weeks to pre- 
serve it. He must also take off the maggots 
which will appear on the vat above the sur- 


face of the dye. 


“When the liquor becomes thick and 
glutenous, by use, the dye must be boiled, 
the scum taken off and the dye returned to 
the vat. At the same time add a little lime 
water, to clarify the dye and settle the 
grounds; tor if the sedament rise the colour 


will not be good. 


“The dyer should never dip his goods, until 
the grounds are well settled.” 

After reading over this complicated 
technique of 150 years ago for preparing 
an indigo vat, we must smile when we 
think of how easily we prepare such vats 
today by the use of hydrosulfite and al- 
kalies. The addition of bran, urine and 
other materials may seem unscientific, 
foolish, or perhaps even the result of 
superstition. The true facts are far from 
this. The use of these natural materials 
were necessary and each material had a 
particular function. The dyer in effect had 
to act as a bacteriologist without know- 
ing anything about bacteria, for the proper 
preparation and use of an indigo vat de- 
pended on close control of fermentation 
processes. The indigo had to be solubilized 
in order to be suitable for dyeing. In 
order to be solubilized the indigo had to 
be reduced or in other words “de-oxygen- 
ated.” In the early days, the only satisfac- 
tory method for carrying this on was by 
a fermentation process wherein the re- 
quired reducing conditions were set up. 
Both bran and madder as well as urine 
each contributed its own ferments and 
bacteria. One fermenting ingredient might 
give quick reducing action and then lose 
its power whereas another material might 
be slower but last longer. Hence the use 
of a combination of natural ingredients 
which would contribute various ferments 
to the bath. Only through long experi- 
ence could a vat dyer tell when conditions 
were right. To plague him even more, 
the natural materials such as bran and 
madder varied from lot to lot in their 
fermenting power. An indigo vat had to 
be nurtured and tended as carefully as 
one might a child. The vat required the 
dyer’s constant attention and care. No 
vat dyer of the old days could listen to a 
five o'clock whistle. In fact, the dyer’s 
living quarters often were attached to the 
dyehouse so that he could constantly 
watch his vat and keep it in “the best of 
health.” 

While unquestionably the indigo or 
woad bath was the most difficult to pre- 
pare and required the most care in its use, 
the early dyer still had to use a consider- 
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able amount of skill and care in dyeing 
with other dyestuffs. The dyer was con- 
stantly beset with the fact that his dye- 
stuffs and chemicals were not uniform and 
he had no scientific methods for testing. 
In addition, lack of mechanical aids and 
unsatisfactory methods of heating neces- 
sitated great skill in manipulating fabrics 
or yarn so that the dyestuffs would go 
onto the goods evenly and without spot- 
ting. Even with “simple” dyeings it is easy 
to see how the dyer of years gone by 
might well charge prices for his dyeings 
far in excess of what he would charge 
today. 

Towards the end of the 18th century, 
in France, some dyeing establishments be- 
gan to reach great size. In some of these 
factories, each individual type of dyeing 
was carried on as a separate operation 
with its own dyers, helpers and its own 
particular dyehouse. In the great Gobelins 
works, individual dyehouses were set up 
which were devoted exclusively to indigo 
dyeing of fabrics; indigo dyeing of skeins; 
the dyeing of blacks; and the dyeing of 
light colors. Even separate rooms for 
washing fabrics and for preparing dye- 
stuffs were maintained. Special means for 
pumping water and highly developed 
heating systems for the dyebaths were in 
use. Nevertheless, even in this great es- 
tablishment, the dyeing equipment itself 
was basically the same as that used by 
the poorest “Yankee Dyer” in this coun- 
try. See Figures 5 and 6. 

Not until about the end of the 19th 
century did American dyehouse equip- 
ment equal and then begin to surpass that 
of Europe. In the present century the 
American dyer is no longer at the mercy 
of his equipment, but because of it he can 
accomplish great feats of high production 
and low cost. His “country cousin” of a 
century and a half ago would not have 
believed that such things could be possible. 
The dyeing machines of today would have 
appeared just as unlikely and fanciful to 
the old dyers as did one ancient’s dream 
of angels preparing his colors and tending 
his vats while he slept peacefully beside 


his wood fire. See Figure 7. 
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THE TAIL THAT WAGS THE DOG* 


MALCOLM CAMPBELL 


Dean, School of Textiles, N C State College 


COUPLE of years ago, an enterpris- 
ing young chap wrote a book en- 
titled, “How to Lie with Statistics” which 
I recommend to every man concerned with 
research. Not, I hasten to add, to influ- 
ence the products of his research, but to 
guard him against the handiwork of char- 
latans in the business. 
But you don’t have to use this book to 
prove that the 
textile industry is lamentable. It has been 


the state of research in 
estimated that the textile industry spends 
one tenth of one percent of its sales vol- 
ume on research; 0.1 percent, that is, after 
you eliminate the expenditures for rou- 
quality conducted behind 
doors on which the word “Research” is 
painted. This percentage of sales spent 
on research is small, indeed, when you 
compare it with the industry-wide average 
percent of for 
research, and the expenditure of from 5 
to 7 percent for research in some of the 
“growth” industries. And while some tex- 
tile mills deserve at least an “A” for effort 
in research activities, the fact is that the 
industry as a whole is way down on the 
totem pole of industrial research. 

Further, you don’t have to look very 
far to find the symptoms of this condition 
and the results. In designing a fabric for 
a specific end use, the textile industry still 
has to build three bridges to see which 
one is going to stand up. The Du Pont 
Company alone is spending about twice as 
much on fiber research alone as the entire 
textile industry spends on any kind of 
research. And since 1939, while consumer 
disposable income has increased some 350 
percent, the percentage of the consumer's 
dollar taken in by the textile industry has 
dropped one-third. Another symptom is 
the fact that many producers of new syn- 
thetic fibers are virtually having to lead 
the mills into the market by first guaran- 
teeing store sales of apparel items, finding 
a cutter to produce the garment, and then 
guaranteeing the mill itself against any 
loss in the transaction. Just within the 
past two weeks, one of the largest mer- 
chandisers of bed sheets in this country 
approached the School of Textiles of 
North Carolina State College to inquire 
whether we would be interested in help- 
ing them improve this staple household 
item. This company, after discussing the 
matter with the textile industry, had come 
to the conclusion that if it wanted to 
develop a better sheet it would have to do 
so on its The textile industry, it 
seems, simply didn’t have any ideas of its 
own, beyond composing cute advertising 
for peddling its sheets. 


tine control 


expenditure of 2 sales 


own. 


* Presented at the Luncheon Session, Annual 
Meeting of the Textile Research Institute, New 
York, March 22, 1956. 
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Perhaps the over-all attitude of the tex- 
tile industry toward the subject of research 
can be summed up in an actual experience 
that led to the title of this talk. During a 
visit and a tour through a good-sized tex- 
tile mill —let’s say it was in South Caro- 
lina! —the president of the firm asked 
whether like to see his 
As we walked toward 


“research 
the 
lab, the president turned to us and rather 
apologetically explained that his mill did 


we'd 
laboratory.” 


not have as large a research group as some 
of the other mills did. The reason, he 
went on to point out, was that they didn’t 
believe in letting “the tail wag the dog.” 
What we saw, incidentally, was one lone 
technician squirting cotton through a 
Micronaire, plus one pendulum-type yarn 
tester, not in use. 

In other words, research to the textile 
It’s 
the sort of thing that textile executives 


industry is a little bit like religion. 


ought to support because, generally speak- 
ing, they think, it’s against sin. 

When one stops to analyze the reasons 
for extremely low expenditures for re- 
search on the part of the textile industry, 
three factors emerge. First, the textile in- 
dustry has traditionally been a low-profit 
industry. In 1954, profits averaged | per- 
cent, and when you're only making | per- 
cent profit on sales, it’s pretty hard to 
spend 2 percent of sales 
Second, is the small size of mill units. The 


on research. 


average cotton mill unit in North Caro- 
lina, for example, has only 18,000 spindles. 
As every textile man knows, this spindle- 
age represents a small mill, and one that 
cannot support a research effort in its 
own organization in proportion to its own 
Let’s 
an expensive undertaking. 

The third reason, and the one that I 
would like to talk mostly about today, is 
the matter of attitudes toward research in 
the textile industry. The many instances 
that one can cite of opportunities for im- 
proving mill production, costs, or quality 
that have been lost through lack of atten- 
tion to research and results, all clearly 


needs. face it— good research is 


point to one thing—the industry does 
not have confidence in research. The tex- 
tile industry doesn’t understand, as Sum- 
ner Slichter pointed out in an article about 
a year ago, that modern industry regards 
research as a means of insuring its eco- 
nomic destiny. 

Most of you here today don’t need to 
hear a speech on the advantages of re- 
search for the textile industry. If you 
weren't interested, you wouldn't be here. 
One trouble with such messages is symp- 
tomatic of the whole trouble of research 
in this industry. Researchers talk too much 
to themselves, and they don’t get their 
message across to the right people. 
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So today, without discounting in any 
way the importance of other underlying 
reasons for the feeble interest in research, 
let’s analyze the extent to which the blame 
for the state of textile research can be laid 
upon 

Evidence that research hasn’t gotten its 
inherent in all of 
situations previously 


researchers themselves. 


message across is the 


statistics and men- 


tioned. It is also apparent that one prin- 
cipal function of a research organization 
in a textile plant seems to be that it gives 
management something to throw out at 
the first opportunity when the going gets 
a bit rough, to demonstrate to the stock- 
effort is being made to 
You've 


holders that every 
costs. seen it 


This habit can some- 


reduce operating 
done, and so have I. 
times lead to some interesting situations — 
a large mill group did just this in the 
textile slump of 1954. A few months late: 
a high-powered delegation, including some 
vice presidents of this company, came to 
our School with the rather desperate ap- 
peal that they simply had to find some- 
thing new to make! 

A further symptom of the situation is 
that some textile organizations with sales 
well up in the millions of dollars have a 
tendency to make an annual issue out of 
membership in the Textile Research In- 
stitute. There is no need for us to belabor 
the fact that such an organization can 
easily afford a small investment in support 
of TRI’s fundamental research and in the 
interests of its own future. The impor- 
tant point here is that the subject should 
Because it does, it is 

research has been 


not even come up! 
clearly that 
amiss in its Communications — it obviously 
has failed to sell itself to management. 


evident 


In the teaching business there is an old 
saying that if the student doesn’t learn, 
the teacher didn’t teach. There is also a 
well-known rule in our profession that 
one directs the level of teaching to the 
audience concerned. Obviously, one does 
not discuss the cyanoethylation of cotton 
with children in the fifth grade. And con- 
versely, while imply no particular 
association between the mentality of textile 
executives and fifth graders, the fact is 
that most textile executives are not scien- 
tists, and, like the kids, for the most part. 
would have difficulty in deriving the 
meaning of cyanoethylation, if they had 
never heard the word before. 

There is nothing intrinsically wrong 
with the language of science. Scientists, 
like weavers and carders, have their own 
lingo, and in talking to each other they 
make a lot more sense if they use it than 
if they don’t. But, again, in this situation, 
scientists, and particularly textile scien- 
tists, should keep in mind the audience 
to whom they are talking. For example. 


we 
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some scientists can’t tell you the number 
of inches in a foot without describing it 
as “the order of magnitude of twelve.” 
Another phrase, although it was not out 
of place when we heard it, was the sum- 
ming up of an interval in an experiment 
as “ten decades of log time.” 

The written language of research has 
also been misused. Some years ago, an- 
other enterprising young man published a 
book entitled “How to Get Along in Busi- 
ness without Really Trying.” The chapters 
included full directions on how to write 
multi-paged without saying 
anything, how to stab the right backs, 
how to become the fair-haired boy, and 
so on. 

Should a 
Get 
Trying” be written, the pages would cer- 
tainly include directions that all titles of 
be prefaced with the 
phrase “Some aspects of ...” or “A note 

” Chapter dealings with vocab- 
would probably include such in- 


memoranda 


similar book “How to 


Research without Really 


on 
Along in 


research papers 


on. 
ulary 


formation as “never ‘see’ or ‘find out’ 
anything, but always ‘observe’ phenom- 
ena,” usually “iw situ.” Mathematical 
gobbledygook, statistical semantics, and 


polysyllabic words are probably all nec- 
essary in this business, and they are all 
right in their place. But that place isn’t 
on the desk of the management executive. 

Every research scientist should perhaps 
remove the IBM signs that say “Think” 
from his walls, and replace them with a 
new on a remark 


slogan based classic 


made by a lower-echelon executive who 


was trying to sell his management on 
financing a research project at North 


Carolina State. This task was taking more 
time than anticipated, and he took the 
trouble to call us one day to explain the 
delay. The project was coming along, he 
explained, but he pointed out that in mat- 
ters of this type, “you have to be care- 
ful not to confuse the top brass.” 

It has been stated that the goal of re- 
search is publication. While this 
tainly one objective, the day has not yet 
come when publication of a new concept 
its immediate acceptance by 
Agricultural research people 
discovered this fact many years ago, and 
organized a corps of county agents to 
research results to the farmer. Re- 
search reports in some cases almost require 


is cer- 


guarantees 
industry. 


carry 


translation into English, and, in any case, 
require interpretation and their applica- 
tion encouraged by a variety of means that 
might include physical 
violence, otherwise called twisting arms 
or knocking heads together. That mills 
should be willing to cut costs, 
quality, or increase production 


sometimes well 


improve 
through 
application of research is true enough. 
More to the point, however, is that re- 
search men must bridge the gap of in- 
difference, whether it is their job or not, 


if they want to see results accomplished. 
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Perhaps what is needed among research 
men is some effort along the lines of a 
bright young man in the textile industry 
who served as the assistant to the presi- 
dent of a large mill in the South. Describ- 
ing his duties in this job, this man told 
us that one of his principal jobs was to 
translate technical reports into terms that 
management could readily understand. 

Another dividend that textile research 
is reaping today is lack of industry con- 
fidence in 4 commodity that in the past 
mislabelled. It was fashionable 
in the early 


has been 
postwar years to advertise 
panacea for all ills. As a 
result of North Carolina mill 
executive expressed his attitude toward 
research by stating that he had put $150,- 
000 into research and got back only some 
fiber arrays that his own laboratory could 


research as a 


this, one 


have produced. 

When you consider seriously that this 
executive had put his money into funda- 
mental research, he shouldn't necessarily 
have expected a return Monday morning. 
He was probably lucky to get some fiber 
arrays. But the idea wasn’t sold to him 
on that basis. 

This doesn’t mean that research cannot 
and should not be merchandised. In fact, 
for the present state of 
textile research has been the tendency of 


another reasou 


textile research scientists to wince openly 
at the concept of merchandising so sacred 
a thing as research. Merchandising of any 
commodity can be done poorly, but this 
that the concept of mer- 
chandising is And, considering 
the general attitude toward research, the 


doesn’t imply 
wrong. 


amount of unused knowledge backed up 
in the pipelines, and the needs of the in- 
dustry, some form of merchandising of 
research must be employed. 

Finally, but not in the least of minor 
importance, is failure of research men to 
get the true meaning of research across. 
Research people have tended to form a 
rather tight union, with headquarters in 
an The without ad- 
vanced degrees who doesn’t wear a sport 
coat and puff a pipe, who can’t integrate 
with the whole, and who doesn’t under- 
especially Hookean, just 
can’t seem to get in. Ask the mill presi- 
dent, the manager, the superintendent, or 
even the card grinder, if he does research 
and his reply, given almost with a tone of 


ivory tower. man 


stand moduli, 


pleading unequivocal innocence, will be 
emphatically negative. 

But he is a researcher. He just doesn’t 
know it. And he doesn’t know it because 
research men have failed in communicat- 
ing the concept that research is, as Ketter- 
ing put it, “a state of mind —a friendly, 
welcoming attitude toward change. Going 
out to look for a change instead of waiting 
for it to come. Research, for practical 
men, is an effort to do things better and 
not to be caught asleep at the switch. The 
research state of mind can apply to any- 
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thing: personal affairs of any kind of 
business, big or little. It is the problem 
solving mind as contrasted with the let- 
well-enough-alone mind. It is the com- 
poser mind instead of the fiddler mind. 
It is the ‘tomorrow’ mind instead of the 
‘yesterday’ mind.” 

The textile industry can’t easily shoot 
par for the course for all industry and 
increase research expenditures to 2% of 
sales. It must, however, be convinced of 
the relationship that other industries have 
found between research as a percentage 
of sales and sales themselves, a relation- 
ship that has developed total industry 
expenditures on research to a point where 
they equal half of the total value added 
by the entire textile industry. 

Today, 0.19% of textile sales is support- 
ing considerable textile research activity 
from Maine to Texas, as evidenced by the 
attendance at this meeting. A twenty-fold 
increase to 2% is, for the moment, not 
only out of the question, but would be 
impossible for research to absorb over- 
night. Think, however, what each of you 
textile research people could do with a 
budget only double your present one. And 
this would mean, for the industry, the 
expenditure of perhaps only two thou- 
sand dollars instead of one thousand out 
of every million in sales. I’m sure no one 
would argue the magnitude of the poten- 
tial benefits. 

Textiles is 
manufacturing industry, born of arts and 
crafts. Unlike the chemical, aircraft, and 
electronic industries, it was not born of 
research. In the South, in particular, it 
is a home-grown industry, much of it run 
by men who are justly proud of their 
family heritage and of their ancestors who 
in the face of adversity managed to found 
and operate a cotton mill on the side of 
a little stream that provided power to turn 
the wheels. They did so, I might add, and 
accumulated considerable wealth, without 
benefits of air conditioning, evenness test- 
ers, Micronaires, and resin finishes, to say 
nothing of research laboratories applied 
or fundamental. The world isn’t so simple 
these days, but in many mill villages the 
motivation for fiber testing is still not one 
of an enterprising search for knowledge 
but rather a matter of self preservation 


an ancient and honorable 


against getting the dregs of the cotton 
crop. 

This 
to lesser extent perhaps in the large in- 
tegrated mills, but certainly to a great 
extent in the 18,000-spindle mills that dot 
the Southern Piedmont. 

Research can help these mills. But re- 
search will get until certain 
obstacles are overcome. Not the least 
important of these is the matter of re- 
search getting its message across — not 
that the tail should wag the dog, but that 
the tail of research in textiles can provide 
one function that the tail provides the 
dog — maintaining his balance. 


is what textile research faces — 


nowhere 
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WOOL DYEING— 


THE LOSS IN WEIGHT AND ITS REDUCTION* 


JACKSON BAUER' 


Research Division, Collins & Aikman Corp. 


INTRODUCTORY 
CONSIDERATIONS 


HE chief industrial process in which 
= wool is treated for any prolonged 
period of time at elevated temperatures 
is the dyeing operation. It has long been 
known that, when wool is shipped to a 
dyehouse, the quantity of dyed wool re- 
turned to the mill will be less than that 
quantity of wool originally Fre- 
quently this puts the commission dyer in 
an embarrassing position with regard to 
the question of what became of the wool. 
The magnitude of this loss may be such 
as to be an economic problem, and it has 
the net effect of raising the price per 
pound for ultimate use. 

There can be no question but that it 
is impossible to handle loose wool, as in 
stock dyeing, without encountering some 
fiber loss throughout the various steps 
involved in dyeing, drying, and packaging 
despite the exercise of care on the part 
of the dyehouse personnel. A_ second 
source of loss is to be found in extraneous 


sent. 


material normally found in scoured wool. 
Grease and other extractable material are 
emulsified and removed during the wet 
operations involved in or accompanying 
dyeing. Often the ash content is reduced 
in the Moisture dif- 
ferences between the wool before dyeing 
and after dyeing may further serve to 
cloud the A third source of loss, 
seldom considered, is in wool substance, 
and it is with this loss that this paper is 


same operations. 


issue. 


concerned primarily. 

On the other hand, considering a com- 
plete material balance, there is 
gain in weight due to chemical and dye- 
Naturally this weight 


often a 


stuff substantivity. 
gain is more in evidence in darker shades 
larger concentrations of dyestuff 
are involved. Another pseudo gain in 
weight is due to the combining power of 
wool with acids although this source of 


where 


weight gain is later lost during alkaline 
treatments, such as scouring or fulling. 
With the advent of synthetic fibers and 
blends of these fibers with wool, the 
Presented September 24, 1955 before a Sym- 
posium on Dyeing and Finishing, held Septem- 
ber 24, 1955 in the Viking Room, Haddon Hall 
Hotel, Atlantic City, N J. 
‘At the time of presentation, Mr Bauer was 


with Fred Whitaker Co, Philadelphia, Pa. 
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Apart from losses of wool due to han- 
dling, there is a measurable loss of wool 
substance that occurs due to protein hy- 
drolysis. Union dyeing of wool with Dacron 
normally requires much longer dyeing 
cycles than when wool is dyed alone, and 
under these severe conditions the wool 
damzge is most pronounced. The extent 
of this loss and how it proceeds with time, 
temperature, and certain chemicals is 
shown in studies made on wool subjected 
to mock dyeings. 

It is also shown that the extent of such 
loss may be reduced by the use of certain 
cross-linking chemicals without materially 
affecting the dyeing cost. Related wool 
properties such as alkali solubility, fiber 
strength and elongation are also shown. 


problems of union dyeing have meant 
that wool is now being subjected to more 
severe chemical treatments than ever be- 
These lend 
admirably to the synthetics but are rough 
Union dyeings of wool with 


fore. treatments themselves 
on wool. 
Dacron are a point in question and 
normally a much longer dyeing cycle is 
required than when wool is dyed alone. 
Dyeing cycles on wool/Dacron piece 
goods in men’s wear shades run from six 


to fourteen hours, and under these severe 


conditions the wool damage is most 
pronounced. 
One mill, in the dyeing of wool/ 


stresses the importance of the 


must be taken to 


Dacron, 
after-scour (1). ‘Care 
give the goods a good caustic soda bath 
to remove all the acetate dyes from the 
This would re- 


sult in a loss in wool substance, especially 


wool.” treatment alone 





Figure 1 
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after an acid boil. This, in effect, is to 
give an alkali solubility test to the wool 
after known acid damage. 

I recently purchased a pair of wool/ 
Dacron trousers and had the misfortune 
of rubbing my knee against some wet 
paint. Since the only available 
at the time was wood alcohol, I rubbed 
the spot gently a few times with a white 
cotton cloth saturated with the alcohol. 
To my horror this slight abrasive action 
shredded off a large amount of the fiber, 
obviously damaged wool. I assume from 
past experience that this same treatment 
would not have affected 100% wool fabric 
not so highly damaged. I have been 
afraid to have these trousers cleaned since. 
The spot is shown in Figure 1. 

Obviously, not only the economics of 
lost weight is involved, but the quality 
of the fabric with the damaged wool is 
at stake. The problem is, therefore, not 
only to determine under what conditions 
such damage occurs, but also to look at 
means of reducing these losses in wool 


solvent 


substance. 
TESTS AND OBSERVATIONS 


For most of our experimental work, 
mock dyeings were run under reflux con- 
densers. The wool used was a 64's dry 
combed top made blend of 
Domestic and Australian wool that had 
been neutral scoured with nonionic de- 


from a 


tergents. 

Specimens, which were sampled succes- 
sively by hand from a given end of the 
top, weighed to 10.000 + 0.0002 g at 70°F 
and 65° RH. Predrying was accomplished 
in a forced draft oven at 225°F during 
114 hours. The specimens were entered 
in the boiling liquor, which 
the chemicals as indicated by appropriate 
titration. As the specimens were removed 
from the bath, the liquor was filtered off 


contained 


through a low-retention qualitative filter 
paper on a buchner funnel, and the speci- 
men centrifugally extracted before neu- 


tralizing. These liquors were then ex- 
amined for solubilized protein by the use 
of Millon’s reagent. Rinsing and neu- 


tralization were carried out in six baths 
20:1 liquor-to-stock ratio at 
temperature for three minutes each. The 
first bath employed distilled water only; 
the remaining five contained 0.02107 NHs. 


at a room 
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% HSO, on weight of fiber 


Figure 2 


Wool loss vs H.SO,—4 hrs at the boil 


This procedure was found to bring the 
finished wool in all 
pH 6.5 and pH 7.5. 
Peryman (2) has suggested that wool 
which had been previously extracted with 
ether and alcohol suffered abnormally 
high losses in weight when subsequently 
boiled. Since the wool used in this work 
had 1.1% CCl, extractable content, it was 
decided that a purified wool would be 
best suited for these tests provided no 
abnormal losses were encountered. The 
top had an ash content of 0.2%, which 
was low enough to avoid any significant 
losses on this score. For this study a 
reference set of conditions was set up, 
which involved introducing the wool for 
four hours into a three-neck flask under 
a reflux condenser containing a boiling 
solution containing 4% H.SO, owf at a 
liquor-to-stock ratio of 50:1. Some of 
the wool top was extracted in two baths 
of hexane at room temperature, centri- 
fuged after each bath, air dried and con- 
ditioned at 70°F and 65% RH. Some of 
this hexane-extracted top was rinsed twice 
in distilled water at room temperature, 
centrifuged after each bath and condi- 
tioned at 70°F and 65% RH. Each speci- 
men was tested at standard conditions 
and also predried. The results are shown 
in Table I. No abnormal loss was noted 


cases to between 





the 


water rinse and, 


hexane and distilled 
indeed, the difference 
between this figure and that from the 
“as is” sample would account for the 
removal of some extraneous material dur- 
ing the mock dyeing. Accordingly, it was 
decided to carry out the balance of the 
work with the hexane and distilled-water- 
extracted top but not predried, since this 
condition would not normally be 
countered in commercial dyeing opera- 
tions. 


as a result of 


en- 


Instead, moisture tests were made 
on separate specimens whenever a set of 
specimens was weighed out at standard 
conditions, and the equivalent oven-dry 
weight was calculated and used in the 
determination of the weight losses. 

The first study made was on the effect 
of acid strength, the boiling time being 
four hours. The results shown in Fig 2 
clearly indicate a serious increase in the 
degree of acid hydrolysis as the strength 
of sulfuric acid is increased. Acid pre- 
metalized colors often call for 8-9% acid 
owf, which would account for about 
414% protein weight loss in such a dye- 
ing cycle. 

It should be pointed out that the tem- 
perature at the boil would show a slight 
increase with increasing acid concentra- 
and, therefore, would contribute 
slightly to the wool losses reported. 


tion, 


TABLE I 


ACID BOILING LOSS AS RELATED TO WOOL PURIFICATION AND DRYING 





% Loss in 4% H2SO;, 4-hour boil 


it standard condition Predryed 


ine Cond 4.1 
is Predry 3.9 
ae : 3.6 
Hexane om " 
extracted Predry 3.7 
” Hexane Cond ttettl 3.5 
extracted, as = 
water Predry 3.6 
rinsed 
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time (hours) 


Figure 3 


Wool loss vs boiling time—4% H.SO, 


involved can be 
readily by consideration of the structure 
of the wool molecule. Acid amide groups 
are attacked first by acid; this is followed 
by general hydrolysis of the main peptide 
chain when certain amino acid residues 
in the main chain are split off more easily 
than others (3). The extent of peptide 
bond breakdown can be determined by 
the increase in amino nitrogen after treat- 
with acid. Neutral or alkaline 
hydrolysis leads to fission of the disulfide 
bond with the formation of a thiol and 
an —SOH group. Zahn (4) reported that 
37.2% wool is dissolved after 8 days in 
boiling water. 


The chemistry seen 


ment 


Fig 3 shows the increase in wool loss 
with boiling time using 4% H.SO, owf. 
It would appear that every precaution 
should be taken to assure minimum dye- 
ing time. The main reason for long dye- 
ing cycles is levelness. When union dye- 
ings are not involved the judicious choice 
of leveling agents and dyeing assistants 
is of great importance in order to assure 
levelness without prolonged boiling time. 

As Glauber’s salt is widely used in wool 
dyeing, a_series of tests were made with 
this salt, again using 4% H.SO, owf at 
the boil for 4 hours. The curve in Fig 4 
would seem to indicate a slight repressive 
effect on wool loss that shows up at the 





TABLE II 


EFFECT OF VARIOUS PROTECTIVE 
AGENTS ON WOOL LOSS AFTER 4 
HOUR BOIL IN 4% H.SO, 


Protective Agent % Loss in weight 





None 3.0 

6% HCHO 1.2 

6% Furfural 2.3 

6°, Albumen hydrolysate : 2.3 

6% Hydrolytic protein product 1.6 : 
6% Ligno sulfonate ita os a 
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- a 4 2 te om 24 
% Glauber’s salt 
Figure 4 


Effect of Glauber’s salt on wool loss—4% H.SO, at the boil for 


4 hours 











28 32 ze 











% formic acid (90%) 


Figure 6 


Wool loss vs formic acid—4 hours at the boil 


50 level and continues with no significant 


change up to 40% salt. 
However, not all wool dyeings are 
made with sulfuric acid. The neutral 


premetalized colors and the milling colors 
are examples of broad classes of dyes 
which are employed near _ neutrality. 
Certain acid colors and 
colors do not require the use of strong 
acids, and for this purpose acetic acid is 


many chrome 


frequently used. 


In the studies made with 
(See Fig 5), some interesting results were 
obtained. The greatest 1% 
acetic acid (56%), the least loss at 4%. 
The loss increased at 8% acid and finally 
showed a slight decrease at 16% acid. 
The final pH of the bath is also plotted 
on the same graph, and it will be seen 
that the iso-electric region occurs at the 
i°% acid level, thereby accounting for the 
small loss at that point. On either side of 
the iso-electric point the loss is somewhat 


acetic acid, 


loss was at 


greater. 


There may be an explanation of the 
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% acetic acid (56%) 














Figure 5 
Wool loss vs acetic acid—4 hours at the boil 
1 = — + 
4+ | *— 
° 
fo) | 
' 
pees a ‘ 
+) — 4. - + = — 
2s/, x, 1h loss, 


slight decrease in wool loss as the acid 
strength is increased to 16% in terms of 
the acids with 
Speakman and Stott (5) found that weak 
gave different titration 
curves than did the completely dissociated 
strong acids. Much greater quantities of 
the weak acids are absorbed particularly 
Alexander and Hudson (6) 


behavior of weak wool. 


acids entirely 


at low pH. 


point out that the weak acid forms a 
highly ionized protein salt, which re- 
presses the ionization of the free acid 


within the fiber. 
with the total concentration of acid, and 
is not repressed by the addition of 
excess, as is the case with strong acids. 
In the case of acetic acid, the swelling 
continues (10.7% of 
56% acid solution strength), but formic 
acid slight This 
greater uptake of acid at low pH to- 
gether with the formation of the protein 


The swelling increases 


an 


up to M solution 


shows a repression. 


salt might act to decrease the extent of 
hydrolysis and thus provide for a low 
weight loss of wool during boiling. The 
low weight loss at the high acetic acid 
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liquor-to-stock ratio 
Figure 7 


Wool loss vs liquor-to-stock ratio—4% H.SO, at boil 4 hours 


strength could not be explained simply 
the absorbtion of larger 
amounts of acid at this low pH for it 
remembered that 
were carefully neutralized after the mock 
dyeing had been completed. This neu- 
tralization would be expected to remove 
all acid except that which might be 
firmly bound to the wool molecule. It 
will be shown later that the low weight 
loss under these conditions 
panied by a proportionately low protein 
content in the treating solution. 

Fig 6 shows something of the same 
tendency with formic acid except that the 
lowest strength formic acid used had a 
pH of 4.4, which is below the iso-electric 
point. No that 
point is noted. 

The wool losses with acetic and formic 


in terms of 


must be these wools 


was accom- 


minimum wool loss at 


acid seem to be at about the same level, 
ie, between 10% and 2%. On the other 
hand, with 1°% and 2% sulfuric acid, the 
respective final pH’s being 4.2 and 3.5, 
the wool loss was greater, running 2.0% 
and 2.4% respectively. Thus the wool loss 
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temperature | F) 
Figure 8 


Wool loss vs temperature—4 hours in 4% H.SO, 


does not seem to be entirely a function 
of pH, except in the case of the strong 
acid. 

Since liquor-to-stock ratio varies widely 
in different type dye machines, tests were 
run at 25/1, 50/1 and 100/1 ratios. The 
results shown in Fig 7 indicate very little 
differences in loss on this score. This 
seems rather strange in view of the fact 
that the acid strength of 4° H.SO, owf 
would result in lower strength solutions 
of acid in the higher liquor-to-stock ratios. 
Acid substantivity may provide part of 
the answer to this question. 

Another variable was investigated when 
mock dyeings were run at various tem- 
peratures with 4% H.SO, owf for four 
hours at a 50/1 liquor to stock ratio. 
Fig 8 shows mo significant increase in 
wool loss from 150 to 200°F. These dye- 
ings were run in small-scale pressure- 
dyeing equipment. They should not be 
interpreted as militating against high- 
temperature dyeing of wool, since this 
may be accomplished at suitably selected 
high temperatures in comparatively short 
dyeing cycles. This is shown in Fig 10. 

In a study on the effect on wool of 
boiling, Peryman (2) reported that mini- 
mum loss of wool in a three-hour boil 
occurred at pH 3-4 in a bath containing 
1.5 g/l of sodium sulfate with the pH 
adjustment being made by the addition 
of small amounts of sulfuric acid. Un- 
fortunately these trace amounts of sulfuric 
acid cannot be used with acid premetalized 
dyeings. 


THE REDUCTION IN WOOL 
LOSS 


While the use of carefully selected 
dyeing conditions will serve to keep the 
wool loss down during dyeing, it would 
seem desirable to modify the chemistry 
of either the wool or the dyebath in such 
a way as to reduce the loss substantially. 
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220 230 240 150 


At the same time this would give the 
dyer more leeway in his dyeing condi- 
tions in order to meet the everyday dye- 
ing problems encountered, which include 
such reasons for longer dyeing cycles and 
higher chemical strengths as the nature 
of the dyestuffs, shade adjustment and 
leveling, and sometimes even redyeing of 
unlevely dyed goods. 

In this connection the use of formalde- 
hyde was studied and a series of tests 
were run using 4% H.SO, owf at the 
boil for 4 hours. The formaldehyde 
strength was varied from 114% owf of 


Ibs stress per 100 mg fiber 


Wool loss in presence of HCHO—4 hours at 























% HCHO on weight of fiber 
Figure 9 


HCHO to 24%. The results of these tests 
are shown in Fig 9. It will be seen that 
the wool loss is reduced rapidly as the 
formaldehyde strength is increased to 
about 12% HCHO owf, after which no 
further reduction to speak of occurs. It 
is apparent that the formaldehyde has 
combined with that portion of the wool 
which would otherwise have been solu- 
bilized except for the last 34% of weight 
loss. This last 340% must consist of non- 
proteinaceous material or else acid labile 
cross links (7) had been formed in the 
wool, such as between the amide groups 











% elongation 
Figure 10 


Effect on strength and elongation of high temperatures on wool dyed alone and in union 


with Dacron, navy blue shade 


elongation strength elongation strength 
(%) #/g rel rel 
indyed, untreated 1 26 10 0 
) ] H2S ds, 20 min, 5 F 100/ 1] indyed 
icid treated f M) Q 
HCHO, dyed and chromed, Dacron 
union, 225°F, 2.5 hrs 8 
}—] HCHO, dyed and chromed, Dacror 
union, 250°F, 1.5 hrs ? ) , 
-1% HCHO, dyed and chromed, wool only 
225°F, 0.5 hr 16 g 
6—No HCHO, dyed and chromed, wool only , 
Zitz t,, 2 ts 6 6] 
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PROTEIN TESTS BY MILLON’S REAGENT ON LIQUORS FROM MOCK DYEING 


TABLE III 


2) 


(Reported as % by vol of setteable flocculation after 24 hrs) 


% H2SO, % 
fhrs at boil Floe 
0 1 
1 134 
2 2 
2 5 
8 61, 
16 7'2 
% Acetic acid (56% ) 
fhrs at boil Floe 
1 3 
2 Fs 
4 Wy, 
8 1 
16 1 
Temp of % 
1% H2SO;, 4 hrs Floc 
150 1 
200 3 
214 5 
250 20 


Time at boil % 
1% HeSO\, 4 hrs Floc 
2 114 
4 . 

8 8 

12 9 


% Formic 
acid (90%) % 


f hrs at boil Floc 
1 1 

2 1% 
a 1 

8 1% 

16 Trace 

% HCHO 

4% H2SO\ at % 

boil 4 hrs Floe 
0 5 

i$ 31% 
6.0 2 
12.0 2 
24.0 1 


4% Glauber's salt 
4% H2SO, at %e 


c 
boil 4 hrs Floc 
0 5 
5 514 
10 5 
20 3% 
40 2% 
Liquor-to-stock 
ratio 
1% H2SO; % 

4 hrs at boil Floe 
25/1 6 
50/1 5 

100/1 4 


6% Other 
protective agents 
1% HeSO, at % 


boil 4 hrs Floce 
Fur ural 4 
albumen hydrolysate 5 
hydrolytic protein product 7™% 
lgno sulfonate 6 





of glutamine and others, such as the 
guanidine groups of These 
labile portions would likely be soluble 
in acid solutions. Such soluble 
might set up an equilibrium between the 
solid and liquid phases of the system and 
also serve as a protective colloid to pre- 
vent further solubilization. Van Overbeke, 
Mazingue and Laloy (8) have shown that 
the action of degradation products of 
proteins is real in connection with reduc- 
ing the loss of weight in dyeing. However, 
they attribute this action to the fixation 
on the fiber of peptides from the degraded 
product. 

The advantage of formaldehyde in this 
ready reactivity 


arginine. 


fractions 


connection lies in its 
under dyeing conditions as well as _ its 
low However, other aldehydes as 
well as protein degradation products show 
some reduction in wool loss also. Table 
Il shows the weight losses obtained in 
solutions of 49% H.SO, owf at the boil 
for 4 hours in the of 6% of 


several such materials. Commercially avail- 


cost. 


presence 


able protective agents were used along 
with furfural and formaldehyde. It will 
be seen that all of these materials afford 
some protection, but none are as effective 
as the formaldehyde. It would be expected 
also that chrome would exhibit a tendency 
to reduce wool solubilization because of 
its tendency to show increased adsorption 
by the wool with increases in acid con- 
tent. Bichsel (9) recently studied this 
reaction and concluded that nonlabile 
cross links are formed in wool by.chrome 
although only 0.8% of chromate 
bound irreversibly by the 
also known that such chromation reduces 


was 
wool. It is 


However, 
with 


the alkali solubility of wool. 


no wool loss studies were made 
chrome since this chemical is more prop- 
erly considered an intergral part of the 


application of chrome colors rather than 
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a separate wool-treating chemical. 

In addition to a study of the weight 
losses incidental to the treatments already 
discussed, observations were made on the 
liquors after the mock dyeings had been 
made. The appearance of these solutions 
was typical of colloidal hydrolized protein 
matter, being relatively more cloudy in 


cases where the weight loss was the 
greatest. Portions of each treating bath 
were filtered and tested with Millon’s 


reagent, which was selected as a repre- 
sentative test for a specific group in wool, 
in this case the phenolic group of tyro- 
sine, one of the principal amino acids in 
wool. Observation was made of the per- 
cent by volume of settleable flocculation 
after 24 hours (Table III). While the 
results obtained are not intended to give 
an accurate quantitative picture of the 
total protein present in the liquors, they 
do show clearly that the relative amount 
of protein in the solutions is in good 
agreement with the weight losses found 
in a given It will be readily 
observed that increasing strong acid, time 
of boil and temperature of treatment all 
result in substantial the 
amount of protein found. The floc showed 
a slight decrease with increasing liquor- 
to-stock ratio although the weight loss 
had shown a slight decrease. This is 
explained in terms of dilutions; calculat- 
ing these all on the same liquor ratio 
basis (50/1) we would have the follow- 
ing results: 


instance. 


increases in 


25/1, 3 
50/1, § 
100/1, 8%. 
It will be seen that the use of the other 
protective agents does not produce a 
reduction in the protein in solution. This 
is understandable in view of the fact that 
these materials are themselves either pro- 
teinaceous, or the material may react with 
the Millon’s reagent and thus contribute 


% 
Of, 
c 
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to the amount of floc. 

It should be pointed out that, besides 
the protein present in the mock dyeing 
liquors, a further portion of the wool so 
treated is damaged by the hydrolysis and 
awaits only an alkaline treatment to suffer 
a further loss in weight. Thus, when the 
mock-dyed wools the pre- 
viously indicated neutralization, the neu- 
tralizing baths also gave a positive test 
for protein. In commercial practice the 
wool may not be neutralized immediately 
after dyeing, but sooner or later it will 
be scoured or fulled and losses will occur 
here. In our tests the neutralization was 
sufficient to bring the “pH of the wool” 
to no higher than 7.5. In most cases the 
Stronger alka- 


were given 


pH was between 6 and 7. 
linity would have resulted in still greater 
losses in weight. The alkali-solubility test 
on the acid-damaged wool gives a good 
indication of the extent of this potential 
loss in weight. 

The influence of preparatory 
processing on the dyeing yield and alkali 
studied in a ; 


wool 


series of 


solubility was 

machine dyeings each run under the 

following conditions: 
20/1 liquor ratio % owf 
Capracyl Leveling salt 0.375 
Chromacy! Blue GG 0.375 
Sulfuric acid (95%) 8.00 


A quantity of New Mexico 64’s wool 
was thoroughly blended in the grease and 
divided into five portions, which were 
processed as follows: 

1) Soap and soda scour. 

2) Soap and soda scour, then dry-in hydrogen 

peroxide bleach. 


soda 


carbonize and soda ash neutralize. 


3) Soap and scour, then sulfuric acid 

4) Neutral detergent scour. 

§) Neutral detergent scour followed by the 
Fred Whitaker Company carbonizing proc- 


ess. 
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TABLE IV 


INFLUENCE OF PREPARATORY PROCESSING OF NEW MEXICO 64’°S WOOL ON THE DYEING YIELD 


Soap-and-soda-ash-scoured 
Soap-and-soda-scoured and dry-in peroxide 
bleach 
Soap-and-so?a-scoured H:SO:, carbonize 
and soda ash, neutralize 


neutral-detergent sco:red 


Neutral-detergent scoured & Fred Whitaker 
Co carbonizing process 





Undyed 
Oven-dry 
yield 
based on Cch ilkali 
grease Extractables solubility 
weight (%) (%) 
38.5 0.3 15.& 
38.7 0.3 17.8 
37.6 0.3 17.6 
39.2 0.3 t$.5 
38.8 0.3 10.0 


Dyed 
Oven-dry 
yield 
based on Relative* 
clean Cciy ilkali overall 
processed Extractables solubility yield 


weight (%) (%) (oven-dry basis) 
95.7 0.3 55.1 94.0 
95.7 0.3 62.4 94.5 
97.0 0.3 59.1 93.2 
95.6 0.3 54.9 96.5 
97.7 0.3 21.0 96.7 


* Based on the oven-dry weight of the neutral-detergent-scoured-only yield as 100°. 





The results of this study are shown in 
Table IV. No formaldehyde was used in 
any of these dyeings. All samples are 
seen to have the same CCl, extractables 
However, the neutral-detergent- 
scoured wool is higher in yield than the 
soap-and-soda-scoured wool. The carbon- 
izing yield by the Fred Whitaker Com- 
pany process is also higher than by the 
The sulfuric acid 


content. 


sulfuric acid process. 
carbonizing wool-substance loss is covered 
in detail in an earlier paper (10) where 
it was shown that such protein losses can 
be considerable. The final two columns 
in this table are perhaps the most interest- 
ing. The highest alkali solubility is 
obtained on the bleached wool, followed 
by the sulfuric-acid-carbonized wool and 
then the soap-and-soda-scoured wool. The 
neutral-detergent-scoured wool is 
slightly lower in alkali solubility than the 
soap-and-soda-scoured wool but the soap- 
and-soda-scoured wool has already suffered 
a greater loss of alkali-soluble material in 
the original scouring. A remarkably low 
alkali solubility is obtained on the wool 
carbonized by the Fred Whitaker Com- 
It should be noticed that 
relatively small differences in alkali solu- 
bility appear on the undyed wool; it is 
after the acid-dyeing process that the 
difference becomes so apparent. The rela- 
based 
on the oven-dry weight of the neutral- 
detergent-scoured wool taken as 100°7 of 


only 


pany process. 


tive overall yield was calculated 


all the wool originally present. In general 
the yield is in line with the alkali solu- 
bility except that the bleached- 
wool yield is better than the soda-ash- 
and 


This may be on account of com- 


results 
scoured sulfuric -acid -carbonized 
wools. 
bination of the peroxide with the wool 
fiber. 

While the 
indicate the advantage of formaldehyde 


results shown in Fig 9 
in connection with reducing the loss of 
wool weight in acid dyeing, it should not 
be construed as implying that the higher 
being 


strengths of formaldehyde are 
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recommended indiscriminately. The use 
of too much formaldehyde may result in 
the deterioration of some of the physical 
properties of the fiber. Table V illustrates 
this in the case of.machine dyeings on a 
Domestic/Australian 64's top run 
at 208°F for 114 hours using the follow- 


wool 


ing formula: 
'4% Dupanol D 
+4% Chromacy! Pink BN 
10% Glauber’s salt. 

This high-strength formaldehyde used 
(69%) had only a slight lightening effect 
on the shade and resulted in a reduction 
in weight loss together with lower alkali 
solubility, but reduced both the breaking 
strength and the elongation at the break. 

On the other hand, dyeings have been 
run at the Fred Whitaker Company as 
far back as five years ago using lower 
concentrations of formaldehyde, particu- 
larly at temperatures above the boil, with 
a definite improvement in the physical 
properties of the fiber. An illustration of 
this protective action of formaldehyde on 
dyeings run in the iso-electric region is 
shown in Fig 10. In order to 
observation of the effect of pH without 


allow 


the use of dyeing conditions, some of the 
wool was treated with 1°67 H.SO, at 80°F 
for 20 minutes at a liquor ratio of 100/1. 


This treatment reduced the strength by 
8% and the elongation by 15%. Portions 
of the original wool were then top-chrome 
dyed in union with Dacron to a Navy 
Blue Shade, in one case at 225°F for 
214 hours and in another case at 250°F 
formaldehyde was 
The dyeing times 
used gave comparable shades on both 
wool and Dacron at the given tempera- 
tures. The 225°F dyeing had the least 
effect on the strength and 
The wool alone was then dyed with the 
same dyestuffs at the boil for 2 hours, 
no formaldehyde being used, while an- 
other dyeing was made at 225°F for 14 
hour, using 1% formaldehyde. The times 
referred to are at the stated temperature 
and are exclusive of the time taken to 
reach the final dyeing temperature. The 
wool dyed at 225°F with 1% formalde- 
hyde retained 79°% of the original wool 
strength and 85% of the elongation, while 
the wool dyed at the boil without formal- 
dehyde retained only 67% of its original 
strength and 65% of its elongation. 

A recent Du Pont bulletin (//) de- 
scribes a process for dyeing Dacron/wool 
unions at 250°F with from 1 to 10 gpl 
formalin at pH 4.0-5.5 using glycolic acid. 


for 114 hours. 1% 
used in both dyeings. 


elongation. 





TABLE V 


EFFECT OF H.SO, AND HCHO IN MACHINE DYEING ON PROPERTIES OF 


DOM AUST 64°S WOOL TOP 


. 


(34% Premetalized acid color dyed at the boil) 


YVield— 
oven-dry ccl; 
basis Extractables 
(%) (%) 
Undyed 100 0.3 
D vith 
Dyed with 
6°, H2SO: 100.51 0.4 
6% HCHO 
Dyed with 
3%, HeSO; 100.51 0.3 
6°, HCHO 
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Fiber bundle Fiber bundle 


tlkali breaking strength elongation 
Solubility lbs/cg wool 3” at break 
(%) long (%) 
12.9 17.0 33.5 
24.5 15.3 31.6 
6.8 14.0 23.6 
57 14.7 30.1 
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It is stated that the use of formaldehyde, 
besides giving a high degree of protection 
to the wool, also yields greater color value 
and brightness of shade on the Dacron 
with less staining of the wool component 
by the Dacron dyes. 


SUMMARY 


It is apparent that a substantial amount 
of wool goes down the drain in the form 
of hydrolyzed protein whenever the dye- 
bath is dropped. Since this loss increases 
with time, temperature and strong acid 
strength, these factors should be employed 
with caution. Weak acids apparently are 
a good safeguard against high weight 
loss, especially if the pH is maintained 
near the iso-electric region. The use of 
formaldehyde in appropriate strengths 
(about 0.5 to 3% HCHO owf), when 
acid dyeings are being made, 
offers a practical way of minimizing 
weight loss while maintaining improved 
fiber properties. The nature of the pre- 
important, 


sulfuric 


paratory processing is also 
good processing under the best chemical 
contributing to minimum 
weight loss and less fiber damage during 
a given dyeing operation. High-tempera- 
ture dyeings on wool in the iso-electric 


conditions 


region in the presence of formaldehyde 
offer a promising method of applying 
acid premetalized which other- 
wise would require strong sulfuric acid 
boils. 


colors, 
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QUESTIONS AND ANSWERS 


QUESTION: Your Table V shows that, 
by using 6°% formaldehyde with 6% sul- 
furic in 114 hours, you get a reduction 
in loss of about one percent. You have 
also shown in Figure 9 that, with 12% 
reduce the loss by 
approximately 214°. You did not show 
data as to the amount of formaldehyde 
combined with the wool, but it seems 


formaldehyde, you 


that it will completely offset weight loss 
by hydrolysis and 
weight substance by that 
would like to suggest that you investigate 
such a wool after boiling, under condi- 
would be hydrolytic to the 


subsequent loss in 
amount. I 


tions that 
product. 

ANSWER: Such a determination of 
formaldehyde combined with wool can 
be made by a phosphoric acid method. I 
suppose you are referring to that. 

Q: There are several way of doing that. 

A: The amount of formaldehyde actu- 
ally combined could be determined. How- 
ever, I believe the literature is clear, that 
in order to accomplish this type of cross- 
linking reaction, actually not much for- 
maldehyde is needed to be combined with 
the fiber. In the case of chrome, the 
maximum amount was only a fraction 
of one percent. 

Q: If you have a reduction in loss, 
might it not be due to the addition of 
the formaldehyde and not actually reduc- 
tion in loss of wool protein substance? 

We have done work on the utilization 
of wool in an attempt to produce a mold- 
ing resin similar to a casein-type resin. 
We have found considerable amounts of 
formaldehyde to be combined by hydroly- 
sis or reaction with formaldehyde on the 
acid side. Actually we got the large in- 
crease in weight due to the addition of 
formaldehyde. Won't that be the same 
thing here? 

A: It must be remembered that for- 
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maldehyde under acid conditions readily 
reacts with amino acids that are split off 
during the acid hydrolysis. Such solu- 
bilized protein might provide a more 
ready reaction site for the formaldehyde 
than the amino acids present in insoluble 
peptide chains remaining in the wool. 
No doubt there is some addition of 
formaldehyde to the wool remaining after 
the acid boil, and this would be an inter- 
esting subject for further study. 
However, in this case I believe that the 
data shown in Table III clearly illustrates 
the true protective action of the formalde- 
hyde. These protein flocculation tests 
give an indication of the relative amounts 
have gone into 
correlated 


of wool protein that 
solution, and these figures 
rather well with the corresponding weight 
losses. If we had obtained a substantial 
amount of protein flocculation in some of 
the solutions where the wool weight loss 
during boiling was low, it might be con- 
cluded that this low loss was simply the 
result of formaldehyde pickup, but this 
was not the case. Whenever the weight 
loss was low the protein in solution was 
also low. 
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INTRODUCTION 


HE technology of dyeing of cellulose 

acetate fibers and fabrics has prog- 
ressed surely over a relatively short period 
beginning with the volume usage of cellu- 
always in the 
direction of better fastness to light and 
gas in particular. However, the lack of 
superior wash fastness after dyeing has 
kept cellulose acetate out of many fields 
of application, such as sport clothes. 
Blends of acetate with other fibers, such 
as viscose, were not suitable for many 
purposes because of this defect. 

Over the years many proposals to over- 
come this deficiency haye been put for- 
ward, and some of them have resulted 
in success to some degree. I refer specifi- 
cally to the application of azoic and vat 
dyes. These did not appear to approach 
a complete solution to the problem, how- 


lose acetate materials, 


ever. 

Upon examination of fast dyes in gen- 
eral, without regard to the fiber with 
which they are associated, one finds that 
stands out. This is the 
metalized class, whether metalized on the 


another class 


fiber or, as in recent years, premetalized 
in the factory and applied thereafter to 
the goods. I should say here that, by 
“metalized”, I do not refer to mere salt 
formation with a dye molecule, but rather 
a chelation, or metalization, that occurs 
by formation of both primary and second- 
ary valence bonds between dye and metal. 
These latter dyes have gained consider- 
able prominence as the Palatines, Neo- 
lans, and the so-called “neutral-dyeing” 
premetalized colors for wool, nylon, and 
similar nitrogenous fibers. 


Study of the use of premetalized dyes 
that they 
did not offer much promise. The great 
little affinity for the 
fiber, and those which approached prac- 
affinity 


on cellulose acetate showed 


majority showed 


tical were inferior in fastness 
properties. 

turned to 
metalization on the fiber, which might 
be compared to afterchrome dyeing on 


wool. In the 


Therefore, attention was 


case of acetate, however, 


there does not seem to be any indication 


Presented by J M Straley before the New 
York Section on October 14, 1955 at Kohler’s 
Swiss Chalet, Rochelle Park, N J. 


P260 


EASTOFIX DYES* 


and 


The authors discuss how the limitations 
of dyed cellulose acetate materials because 
of lack of superior wash fastness led to 
the development of the Eastofix dyes. 

The Eastofix dyes\ are fairly simple 
metalizable molecules of widely differing 
configurations, and the fixing salt is a 
metal-containing system capable of pene- 
trating the fiber, easily reacting with the 
dyes, and, after usage, being easily re- 
moved from the fiber. 

Details for dyeing or printing with the 
Eastofix colors are given along with in- 
formation on matching and fixing. Some 
of the outstanding results produced by 
the colors are presented. 


of reaction between the fiber and the 
metal. In other words, instead of con- 
ducting a chelation in a liquid solvent in 
a kettle, one performs the reaction in 
a solid solvent under relatively mild con- 
ditions. The Eastofix process consists of 
applying metalizable dyes to 
acetate and then metalizing. 
In addition to the normal problems 
encountered in discovering acetate dyes 
that have adequate affinity, luster, fast- 
ness, leveling properties, compatibility 
with each other, etc, there are now added 


cellulose 


complications. The dyes must chelate or 

within rather 
considering practical conditions. 
They must not be too difficult to react 
in order to avoid conditions which are 
not attainable in the mill or which might 
result of the fiber. On 
the other hand, they must not be too 
sensitive to the presence of metal because 


metalize certain narrow 


limits, 


in deterioration 


the use of metal machinery in dyeing 
then would not be possibie, and 
pastes and _ the 
necessary metal salt would not be stabie. 
type is 
surprisingly often. A 
chelate used in the 
beakers common in everyday dyeing. 


them 


orint containing them 
& 

encountered 

them 


stainless-steel 


This supersensitive 
number of 


when 


Another problem is to determine the 
particular chelating metal that should be 
used. Using the same dye, changing from 
one metal to another makes considerable 
difference in shade, luster, fastness, effect 
on the tensile properties of the fiber, etc. 
Different metals sometimes are needed for 
different chemical types of dyes. In some 
cases a combination of two or more metals 
proves to be optimum. 

The patent literature is full of recom- 
procedures for 


mended metalizing on 
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fibers, but none of those 
investigated in our laboratories showed 
more than promise. The obstacle upon 
which most such schemes ran aground 
was inadequate penetration of cellulose 
acetate by the metalizing agent. One of 
the keys, then, to the Eastofix process is 
the nature of the chelating agent. 

It is well known that ionizable sub- 
stances, such as heavy metal salts, do not 
readily enter acetate fiber and, if forced 
in by swelling techniques, are 
difficult to remove thereafter. Also, the 
presence of most of them results in a 
rapid and serious degradation of the ace- 
tate. On the other hand, there are quite 
a few metal-containing compounds which 


hydrophobic 


solvent 


are soluble in organic solvents and which 
can be applied to acetate in the manner 
of the ordinary disperse dyes. 
these are usually too highly colored them- 
selves and are without fastness or, more 
stable to donate their 
metal to the dye molecule. After con- 
siderable work in both the research and 


However, 


serious, are too 


commercial applications laboratories, a 
water-soluble, essentially nonionized me- 
tallic system capable of entering the ace- 
tate fiber, of easily donating its metal 
atom, and of ready removal by wet 
processing was devised. 

In summation of the chemical principles 
involved, it may be said that the Eastofix 
dyes are fairly simple metalizable mole- 
cules of widely differing configurations, 
and that the fixing salt is a metal-con- 
taining system capable of penetrating the 
fiber, easily reacting with the dyes, and, 
after usage, being easily removed from 
the fiber. 


DISCUSSION 


The commercial dyeing and printing of 
100% fabrics has been 
thoroughly explored and has been used 


acetate rather 


prominent mills about the 
In dyeing, the beck has been 
to good effect, and recently, jig- 


in several 
country. 
used 
dyeing procedures have been successful in 
several mill trials. 


DY EING———-In general, the goods 
are prepared in the usual manner and 
remove any alkali. The 
is prepared by adding 0.5-1¢ 


rinsed well to 


dyebath 


April 23, 1956 





anionic 
Calgon 
These 

the pH 
to insu 
ing, th 
The ge 
bath. 

mannet 
dyes at 
the ten 
200° F 
200-205 


MAT 
final sl 
ized at 
in sha 
Matchi 
unchel: 
because 
unstabl 
acids, 
in the 
very d 
perforr 
piece a 
tion fo 
warm 
ash so 
finally 
soap sé 
sample 
pared | 


FIX) 
quite s 
a solu 
SA, 59 
and 7¢ 
100° F, 
up anc 
The ge 
in 0.29 
for 5 


solutio 


JIG- 
dispers 
two et 
The fe 
mende 
180° F, 
(closec 
be ov 
shade 
two en 
are co 
given 


follow: 


After t 
30-45 
cold wv 
added. 
160° F, 


April 





those 
howed 
upon 
rround 
llulose 
ne of 


cess is 


e sub- 
lo not 
forced 
Ss, are 
o, the 
in a 
le ace- 
quite 
which 
which 
lanner 
wever, 
them- 
more 
their 
con- 
h and 
ies, a 
1 me- 
e€ ace- 
metal 

wet 


ciples 
istofix 
mole- 
tions, 
l-con- 
gz the 
. and, 
from 


ng of 
-ather 
used 
t the 
been 
. jig- 
Ful in 


zoods 
and 
The 


5-1% 


1956 


anionic wetting agent, 1% unmodified 
Calgon, and 0.5% monosodium phosphate. 
These chemicals should normally adjust 
the pH of the bath to about 7. In order 
to insure proper exhaust and good level- 
ing, the pH should never rise above 7.5. 
The goods are then loaded into the dye- 
bath. The are dispersed in the 
manner customary with direct acetate 
dyes and added to the bath. In the beck 
is brought from 110 to 


dyes 


the temperature 


200°F in about 45-60 min and held at 
200-205°F until shade is matched. 
MATCHING————In order to match 


final shades, the samples must be metal- 
ized at this point because of the change 
in shade from original to final dyeing. 
Matching of the unchelated sample to an 
unchelated color standard is not possible 


because, at this point, the shades are 
unstable to the presence of ammonia, 
acids, or other agents possibly present 


in the air; and therefore correlation is 
very difficult. Matching of the shade is 
performed by cutting a swatch from the 
piece and immersing it in the fixing solu- 
tion for 5 min at 120°F. It is rinsed in 
warm water, then heated in a 0.2% soda 
ash solution at 160°F for 2 min, and 
finally soaped with a 0.2% soda ash-0.2% 
soap solution for 2 min at 200°F. The 
sample is rinsed well, dried, and com- 
pared to the standard. 


FIXING——The fixing process is 
quite simple. The goods are padded with 
a solution containing 25% Eastofix Salt 
SA, 5% Eastofix Salt DM, 1% soda ash, 
and 7° ammonium hydroxide at about 
100°F, after which the goods are rolled 
up and allowed to stand for 30-45 min. 
The goods are then rinsed 5 min at 110°F 
in 0.2% soda ash solution and then soaped 


for 5 min in 0.2% soda ash-0.5% soap 
solution at 180° F. 
JIG-DY EING———-In _ jig-dyeing, the 


disperse colors are added to the bath over 
two ends to prevent end-to-end shading. 
The following dyeing schedule is recom- 
mended: two ends at 160°F, two ends at 
180°F, and sufficient ends at 200-210°F 
(closed jig) to match shade. Adds should 
be over at ends. After the 
matched, the goods are rinsed 
two ends at 140°F; then one to two ends 

The then 
two the 


least two 


shade is 


goods 
through 


are cold rinsed. are 


given one or ends 
following fixing solution: 
100 Ib Eastofix Salt SA 
20 Ib Eastofix Salt DM 
3.75 lb soda ash 
15 l ammonium hydroxide 
Water to make 50 gal. 
After the batched roll is allowed to stand 
30-45 min, the goods are run down into 
cold water and 0.25 oz/gal soda ash is 
added. The cloth is run four ends at 


160°F, and then the bath is dropped and 
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TABLE I 


Strength of Light-Fastness 
Dyeing (%) (Fade-Ometer hrs) 


Eastofix Color 


Yellow G 0.25 40 

1 80 

2 100 
Red G 0.25 20 

1 60 

2 80 
Blue 6G 0.25 20 

1 20-40 

2 40 





refilled with fresh water. After heating 
to 200°F, 0.25 oz/gal soap and 0.125 
oz/gal sodium carbonate are added. The 
cloth is six ends at this 
temperature, then rinsed well. 


run four to 


RESULTS———-In resistance to wash- 
ing, which the 
development of the Eastofix range, these 
colors are outstanding. Even in heavy 
shades they pass the AATCC No. 3 wash 
test, which consists of a 30-min scouring 
with a 0.5% soap-0.2% soda ash solution 
at 160°F. To demonstrate more effec- 
tively the resistance of the Eastofix colors 
to wet processing, Eastofix Yellow G, 
Red G, and Blue 6G dyeings were com- 
pared to dyeings of comparable shades of 
direct acetate dyes in a wet pressing test. 
The wet dyed fabrics (3% depths) were 
placed on a dry white acetate fabric and 
pressed with an iron at 285°F until dry. 
No trace of stain was found under the 
Eastofix dyeings, whereas the direct ace- 
tate colors marked off badly. 

Table I gives light fastness in Fade- 
Ometer hours of the three most important 


was main objective in 


Eastofix colors. 

As for gas fastness, none of these colors 
exhibit any fading after three standard 
AATCC gas cycles. 

A number of shades on cellulose acetate 
linen fabric have been run commercially. 
The fastness properties of the finished 
materials were found to duplicate those 
predicted from pilot plant and laboratory 


runs. 


PRINTING ——— 100% 
acetate is quite simple with the Eastofix 
colors by either the 
process. A typical procedure is given for 
Eastofix Yellow R. The print 
made up as follows, adding the ingredi- 


Printing on 


roller or screen 


paste is 


ents in the order given: 

Parts 
0 
0 


Eastofix Yellow R paste 

Water at 160° I ] 
Dicthylene glycol 
Eastofix Salt SA 
Print gum 44.0 
Fastofix Print Salt (500% solution) 20.0 


Nhe tN 


20.0 


100.0 
After being printed, the goods are dried 
and then aged 8 min in a neutral vat 
ager. The prints are then rinsed 5 min 
at 110°F in a 0.2% soda ash solution and 
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soaped 5 min at 180°F in a 0.2% 
ash-0.5% soap solution. It should be noted 
that, as the depth of shade decreases, the 
amount of print salt may also be de- 
creased. Much time in the plant can be 
saved by making a stock of the glycol, 
Eastofix Salt SA, and the print 
Otherwise, the above procedure 
be adhered to strictly. 

It is worthy of note that the print 
pastes have been stored as long as 72 hr 
deterioration. This 
is con- 


soda 


gum. 
should 


with absolutely no 
stability is remarkable 
sidered that the chelating agent and the 
rather easily chelatable dye are in close 


when it 


contact, possibly in solution. 


RESULTS————_ 
jected to another test, known as severe 
laundering. This test consists of boiling 
them for | in a 1% 
and noting the bleed into the whites. In 
none of the Eastofix prints was any such 
tendency noted. The 
quirements are met as well as in dyeing. 


The prints were sub- 


min soap solution 


other fastness re- 


CONCLUSION 


The Eastofix colors have to date been 
used commercially mostly in printing, and 
there are many yards of these goods on 
sale throughout the country. Both screen 
and roller prints were used and 
very beautiful fabrics have been obtained. 

A number of the Eastofix dyes change 
considerably in shade from 
metalized state. This fact has given some 
trouble, especially in union dyeing of 
acetate-viscose blends. Eastofix Yellows 
G and R and Blue 6G probably change 
the least in this respect. By the proper 
selection of them and the corresponding 
viscose colors, it is possible to make union 
dyeings that change only very slightly 
from original to chelated to resin-finished 
goods. Mill trials of more than 30,000 
yards have now been run successfully. 

In dyeing these fabrics, the beck or 
jig may be used as before. The 
colors and viscose colors are dyed in the 


some 


original to 


Ea stofix 


same bath, selecting for the viscose those 
colors normally used for metal fixation. 
The dyes are fixed as before, using the 
formula given for the 100% acetate dye- 
ings except that the temperature should 
not exceed 120°F. This fixing is all that 
is required in light or medium shades, 
but in heavy shades the addition of a 
metal-resin complex to the resin-finishing 
formula will improve the fastness of the 
viscose dyes. Union dyeings of light and 
heavy shades have been run commercially 
on 50-50 and 
The fastness properties 


acetate-viscose gabardine 
shirting fabrics. 


were entirely satisfactory. 


ND ANSWERS 





QUESTIONS A 
tem- 


Question: In regard to the 200‘ 
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perature limit, is that for staple acetate 
rather than the bright? 
No, been dyed on 


Answer: they've 


bright also. 


Q: Is the pH sufficient to prevent de- 
lustering in spots? 

A: We have not noticed any in the 
bright acetate we've dyed. 

Q: Is the same for 
stock dyeing? 


application the 


A: We have not done any stock dye- 
ing. We have dyed a few packages in the 
laboratory and they seem to work satis- 
factorily. 


Q: In stock dyeing of two different 
fibers, will the staining of the old colors 


be different from the new colors? Will 
they stain less? 
A: I should think they would. We 


have not tried it. 


Q: You spoke of metal ions in a steel 
beaker having some effect on some of 
the experimental colors. Would 2 or 3 
parts per million of aluminum that may 
come from stray alum in a plant system 
affect these colors? 

A: I think it would not affect them 
because we have tried to weed out all 
those that it did affect. It might do so, 


however, on the alkaline side before 
chelation. 

Q: Are these colors applicable to 
nylon? 


A: In a blend of up to about 10% 
nylon with acetate, yes. On 100% nylon 
they are not fast enough. 
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Q: Can these colors be used for cross- 
dyeing blends of acetate and viscose? 

A: Yes. If there is any staining of the 
viscose it can be cleared with a little 
hydro before metalizing. At this point, 
the dyes have little fastness of any kind. 


Q: Are all shades on acetate dyed by 
this method free from guesswork? 

A: Yes. 

Q: Would these dyes stand 120° wash 
fastness on 100% 

A: There would be some bleeding at 
120°. 


nylon? 


Q: Are these colors fast to crocking 
on acetate tricot? 

A: Yes. Incidentally we do all of our 
testing of experimental dyes on tricot. 


Q: Would you consider them fast 

enough for upholstery slipcover work? 
A: Yes. Some of this work is in prog- 

ress and we hope to report later that it 

is feasible. Our tests indicate that it is. 

Q: Both wet and dry crocking? 

A: Yes. 


Q: Do the Eastofix dyes dye a uniform 
shade on nylon and acetate lace? 

A: No, I doubt very much that they 
would. As previously remarked, you can 
use only about 109% nylon. 


Q: Can the dyes be discharged? 
A: Usually you get a dark discharge 
on a colored ground. 


Q: Would 
home bleaching with chlorine? 

A: I believe they would, although too 
much chlorine should not be used. 


these colors stand up in 


Q: How would these colors stand 
exposure in comparison with the regular? 
A: Excellently. 


Q: What type of dyeing was your fast- 
ness data on? 
A: Beck dyeing. 


Q: Would there be any substantial 
difference between beck and jig? 

A: I don’t think so. 
direct comparison. 


I haven't seen a 


Q: Has any work been done on Arnel? 

A: Yes. You have the same’ difference 
as with regular acetate dyeing but you 
have two dyeing factors to consider. You 
have the penetration of the dyestuff and 
the penetration of the fixing salt. In our 
laboratory, the difference in depth of dye- 
ing between acetate and Arnel is greater 
with the Eastofix process than with direct 
acetate colors. 


Q: Are you at liberty at the present 
time to reveal the chemical composition 
of the fixing salt or any part of it? 

A: No, I'm afraid I’m not. 

Q: How does the cost compare with 
regular acetate dyeings? 

A: There are more factors to consider. 
There are the cost of the dye and the 
cost of the fixing salt, and there are a 
I think 


few more operations. it would 


be slightly higher. 


Q: Percentage-wise, could you give a 
rough figure? 

A: We think we can do 
five and eight cents a yard more than 
regular dyeing on 100% acetate. 


it between 





COUNCIL 


June 15 (New York); week of Sept 10th 
(New York, N Y); Nov 16; Jan 18, 1957. 


NATIONAL CONVENTIONS 


Sept 13-15, 1956 (Waldorf-Astoria, New 
York) (as part of the Perkin Centennial, 
Sept 10-15); 1957 (Boston); 1958 (Hotel 
Conrad Hilton, Chicago); 1959 (Wash- 
ington, DC) 


HUDSON-MOHAWK SECTION 

May 18 (Ladies’ Nite); June 22 (An- 
nual Outing). 
MID-WEST SECTION 

May 5 (Plankington Hotel, Milwaukee, 


Wis); June 16 (Outing—Browns Lake 
Resort, Burlington, Wis) 


NEW YORK SECTION 


oo 27, May 18 (Kohler’s Swiss Chalet, 
Rochelle Park, N J). 


AATCC CALENDAR 


NIAGARA FRONTIER SECTION 
Apr 27 (U S). 


NORTHERN NEW ENGLAND 
SECTION 


Apr 27 (Lowell Technological Institute, 
Lowell, Mass); Sept 28 (Annual Outing 
—Wachusett Country Club, West Boylston, 
Mass); Oct 19 (Science Park, Boston, 
Mass); Dec 1 (Annual Meeting—Hotel 
Vendome, Boston) . 


PHILADELPHIA SECTION 


May 25 (Annual Outing—Huntingdon 
Valley Country Club, Abingdon, Pa); 
Sept 28 (Abraham Lincoln Hotel, Read- 
ing. Pa); Nov 2 (John Bartram Hotel, 
Philadelphia, Pa); Dec 7 (Kugler’s Res- 
taurant, Philadelphia, Pa) 


PIEDMONT SECTION 


June 8-9 (Outing — Mayview Manor, 
Blowing Rock, N C); Oct 6 (Annual 
Meeting—Hotel Charlotte, Charlotte, N C) 


RHODE ISLAND SECTION 


Apr 26 (Student Night, Rhode Island 
School of Design); May 25 (Ladies’ 
Night, Sheraton-Biltmore Hotel); June 15 
(Annual Outing, Pawtucket Country 
Club); Oct 18 (Johnson’s Hummocks 
Grille); Dec 6 (Annual Meeting, John- 
son’s Hummocks Grille) 


SOUTH CENTRAL SECTION 

Apr 28 (Hotel Patten, Chattanooga, 
Tenn); June 22-23 (Lookout Mountain 
Hotel); Dec 1 (Hotel Patten) 
SOUTHEASTERN SECTION 

June 8-9 (Outing—Radium Springs, 


Albany, Ga); Sept 22 (Columbus, Ga); 
Dec 8 (Atlanta, Ga). 


WESTERN NEW ENGLAND 
SECTION 


May 4 (Ladies’ Night—Waverly Inn, 
Cheshire, Conn); June 15 (Outing); Oct 


15 (Annual Meeting—Hartford, Conn); 
Nov 16 (Rapp’s Restaurant, Shelton, 
Conn) 
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New York and Piedmont Sections 


PIGMENTS FOR TEXTILES* 


HISTORICAL 

HE use of pigments in the textile 
jy rerthaned is not of recent origin, but 
can be traced back several hundred years 
to the Chinese where they were exten- 
sively employed in block printing. Some 
use of pigments was made in the 18th 
century by the early Calico printers. Use 
at this time was limited by the inadequacy 
of the binder (albumen) and the 
tively poor pigment dispersions available 


rela- 


at that time. In addition, pigments avail- 
able at that time were severely limited 
in scope with respect to range, brilliance, 
lightfastness and alkali fastness. With the 
advent of suitable pigments in the 1930's 
work started in earnest on the production 
of satisfactory textile pigment printing 
products. A considerable amount of work 
was done by various investigators with 
different binders. This culminated in the 
water-in-oil emulsions that we know to- 
day. Development of the _ water-in-oil 
emulsion pastes as an outgrowth of this 
work (1) greatly accelerated the use of 
pigments in textile printing. This growth 
has continued steadily through the years 
to the where pigments have _ be- 
come the major colorant in this field. 


point 


MODERN USAGE 


This paper is concerned primarily with 
pigments for modern textile use and with 
this in mind it might be well to briefly 
review the present fields for pigment ap- 
plication to textiles. 

Textile printing is today the heaviest 
consumer of pigments in the textile field. 
It is estimated that approximately 75% 
of all the cotton printing in the US today 
is done with pigments. Pigments are ap- 
plied to the cloth as thickened pigmented 
coatings utilizing both oil-in-water and 
water-in-oil emulsions, and more recently, 
straight aqueous systems. The bulk of the 
printing at present is being done with 
water-in-oil emulsions. 

A somewhat newer field is the pad dye- 
ing of fabrics with pigments. This field is 
gaining rapidly in interest owing to the 
prominence of mixed fabrics in the mod- 


Presented before the New York Section on 
January 27, 1956 at the Hotel Delmonico, New 
York, N Y, and before the Piedmont Section on 
February 4, 1956 at the Poinsett Hotel, Green- 


ville, S§ C. 
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Following a brief discussion of the his- 
tory of the use of pigments in the textile 
industry, the author reviews the present 
fields for pigment application to textiles. 

Pigments generally fall into one of the 
following classifications: inorganic salts, 
inorganic oxides, azo types, coordinated 
metzl complexes, and metal toners. 

The bulk of this discussion is devoted 
to pigment types by color grouping. 


ern textile picture. Since substantivity is 
not a factor as it is with dyestuffs, it is 
possible to produce good union shades 
on mixed fabrics in one padding opera- 
tion. The economics of this are obvious. 
enable the finisher to 


lightfast and washfast pastel 


Pigments obtain 


some very 
shades which are impossible to obtain by 
any other means. A fair amount of cotton 
is being pad dyed today and it is expected 
that this will substantially increase in the 
future as more finishers become aware of 
the potentialities and economics involved. 
Pad-dyeing products are being marketed 
and as 


today as oil-in-water emulsions 


straight aqueous systems. 

A third field for pigment application. 
which shows every promise of becoming 
a large consumer of pigments, is solution 
or dope dyeing of synthetic fibers. In this 
case pigments are introduced into the ma- 
terial to be spun in a highly dispersed 
through the 
nerettes. The final result is a colored fiber 


form before passing spin- 
in which the color is an integral part of 
the fiber. This is in a sense like “inlaid 
linoleum,” the colors extending completely 
through the filament rather than existing 


in a localized surface layer. Very definite 


AMERICAN DYESTUFF REPORTER 


advantages are obtained from such color- 
ing methods, such as improved fastness 
properties, absolute uniformity of shade 
and in many cases considerably improved 
fiber strength over that normally obtained 
with materials dyed in the conventional 
At the present time production 
of solution- or dope-dyed fibers is largely 
limited to viscose and acetate rayon and 
Dynel. It is expected that it will even- 
tually be used to color other fibers which 
now present some problems in dyeing. It 
might well prove to be the answer to the 
production of deep colorfast shades on 
hydrophobic fibers, such as nylon. 

The pigment is furnished for viscose 
coloring in the form of a standardized 


manner. 


aqueous dispersion specially designed for 
the purpose. Acetate is colored by using 
prepared pigment dispersions in cellulose 
acetate. These are marketed both as dry 
powders containing 50% 
and as 


pigment-50% 


cellulose acetate acetone pastes, 
usually containing 10% pigment, 10° cel- 
and 80% In all 
cases the pigment dispersion must be ex- 
cellent to avoid rapid build up in the 


filtering operation preceding the spinning. 


lulose acetate acetone. 


THE EFFECT OF PHYSICAL 
VARIATIONS ON PIGMENT 
SHADE 


The hue and strength of pigments are 
profoundly affected by both particle size 
and shape. As even small variations in 
operational procedure or raw materials 
during the 
markedly affect both the particle size and 
shape, the pigment chemist is faced with 


course of manufacture can 


a difficult task in maintaining the uni- 
formity that is expected in modern pig- 
ments. 

Variations in particle size affect both 
the shade and tinctorial strength of the 
finished pigment. Figure 1 illustrates the 
effect of particle size on tinctorial strength. 
It will be noted that strength increases as 
particle size decreases. The strength ap- 
proaches that obtained from the strength 
of a true solution as the upper limit (2). 

Crystal structure has tremendous effect 
on the hue of a pigment. A graphic ex- 
ample of this is to be found in lead 
chromate, which is capable of assuming 
three different crystal structures. Normal 
ob- 


lead chromate is monoclinic and i; 
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oe 86 ® & 
- © ¢. ¢ 


Relative Tinting Strength 


om 
(2) 


0.2 0.3 


0.4 0.5 


Average Particle Size - microns 


Figure 1 


tained as a medium yellow pigment. The 
rhombic crystal form exists as a light yel- 
tow shade and is relatively unstable. The 
tetragonal system produces strong, bril- 
liant oranges and is stable in the presence 
of lead molybdate. These latter pigments 
are the so-called molybdate oranges which 
actually owe their color to lead chromate 
in the tetragonal form (2). The regular 
variety of chrome oranges exist also in 
the rhombic form but lead 
chromates, rather than normal lead chro- 


are basic 


mate as shown above. They more truly 
reflect the effect of basic change in chemi- 
cal composition. 

The degree of dispersion is an impor- 
tant physical consideration in dealing with 
pigments. This is probably the most im- 
portant factor the pigment user 
must concern himself with. It has sub- 
stantial effect on the strength and bright- 
ness of the ultimate coating or coloring 
and in addition greatly influences per- 
formance characteristics in such applica- 
Flocculation 


single 


tion fields as spin dyeing. 
produces characteristic shade changes in 
various classes of color as follows: Blues 
generally go redder and weaker, greens 
generally go olive and weaker, yellows 
generally go redder and weaker, reds gen- 
erally go bluer and weaker. Inversely, 
improved dispersions always change these 
colors as follows: blues go cleaner, brighter 
and greener; yellower and 
cleaner; yellows go lighter and cleaner; 
reds go yellower and stronger. In con- 
nection with the above changes there is 
always an increase in transparency with 
improved dispersion and a decrease with 
flocculation. Figure 2 illustrates the three 
conditions normally encountered; namely, 
good dispersion, poor dispersion and floc- 
culation. 


greens go 
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PIGMENT TYPES & 
PROPERTIES 


Pigments generally fall into one of the 
following classifications. There are occa- 
sional exceptions but in the main these 
classifications will cover most of the pig- 
ments useful to the textile industry: 

1) Inorganic salts — lead chromates, ferric 

ammonium ferrocyanide, cadmium sulfides. 

2) Inorganic oxides—iron oxide, chromium 

oxide, titanium dioxide. 

3) Azo types, such as naphthol pigments. 
4) Coordinated metal complexes, such as 
phthalocyanine blue, Pigment Green B, etc. 

5) Metal toners, such as calcium rubine, etc, 

which includes 2B Reds. 

6) Vat types, such as thioindigo maroon. 

All of the above types have found uses 
in various segments of the textile industry. 
The most heavily used types for printing 
and dyeing, of course, are the azo, vat and 
coordinated metal complexes. 

The inorganic pigments all fall in the 
salt or oxide class and are distinguished 
by being absolutely insoluble in inorganic 
solvents. Most of them have excellent heat 
resistance. Almost all of them 
very good lightfastness. 

The azo or naphthol types are, in gen- 
eral, very strong tinctorially, have excel- 
lent alkali resistance and brightness. They 
vary over a wide range with respect to 
lightfastness and only a few of these can 
compete with inorganics on this score. 
The solvent resistance varies with the in- 
dividual coupling and almost all of them 
show some solubility in perchloroethyl- 
ene. They are in general a very useful 
group of pigments for the textile industry 
and are heavily used in printing, pad-dye- 
ing and spin-dyeing operations. 

The coordinated metal complexes num- 


possess 
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ber among themselves some of the most 
valuable pigments for textile use. Pig- 
ments of this type are usually quite light- 
fast and solvent resistant. Many of them 
have exceptional tinctorial strength and 
chemical resistance. All of them are very 
fast to alkali, making them satisfactory for 
the production of washfast colors. 

The 
rubine, have good solvent resistance. Most 
of them very good lightfastness. 
They all have extremely poor alkali re- 
sistance, making them generally 


metal toners, such as calcium 


have 


unsuit- 
able for use in printing or pad dyeing or 
viscose spin dyeing. Considerable quanti- 
ties of calcium rubine, however, have been 
used in spin dyeing acetate fibers where 
alkali important than 
solvent resistance. 


resistance is less 


Vat pigments are generally excellent in 
lightfastness, though a few are deficient 
in this respect. Solvent resistance varies 
from excellent to poor. Fortunately many 
which possess both of these desired char- 
acteristics are available. Their main draw- 
back is an economic one, most of them 
being very expensive. 


PIGMENT TYPES BY COLOR 
GROUPING 


The following classification of pigments 
includes those commonly used in modern 
textile coloring as well as several of the 
which are not 


common pigment types 


suitable. 


INORGANIC YELLOW 
PIGMENTS——— 


Iron Oxides. These pigments have 
a chemical composition approximating 
Fe.O,.1H.O. They are rather dirty yellow 
pigments possessing very excellent light- 
fastness, heat resistance, alkali and solvent 
resistance. Their chief disadvantages are 
high gravity, dirtiness and tinctorial weak- 
ness, making them difficult to use in pad 
dyeing operations because of a tendency 
to settle. They are used in both printing 
and pad dyeing to a limited degree. 


Chrome Yellows. These pigments are 
essentially PbCrO, with varying amounts 
of PbSO.. They range from _ primrose 
shades to medium shades of yellow. They 
are moderately strong, inexpensive pig- 
ments. They possess very good lightfastness 
but only moderate heat resistance. Alkali 
resistance is extremely poor and solvent 
resistance is very good. Their main dis- 
advantage is their high gravity and very 
poor alkali resistance. This type of pig- 
ment is used to some extent in printing, 
pad dyeing and spin dyeing of acetate 
fibers. 


Cadmium Yellows. These pigments exist 
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The photomicrograph on the left side is of a good dispersion. The upper two pictures show examples of mild and severe flocculation. 
The two lower pictures illustrate the presence of hard aggregates or incompletely dispersed pigment. 
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considerably greener than the Hansa G 
variety and somewhat more lightfast. This 
has the same poor heat resistance and 
solvent resistance as does the Hansa G. 
It is also used in spin dyeing of viscose 
rayon. 


Lithosol Fast Yellow 3GD (Fig 6). 
Chemically this is a metallized azo com- 
plex in which the metal is nickel, present 
as a chelate. The color is a rather dirty 
greenish yellow and quite weak tinctori- 
ally. It is characterized by excellent per- 
manency and has fairly good heat resist- 
ance, good alkali and solvent resistance. 
The main disadvantages are dirtiness, 
weakness, poor resistance to bleaching, and 
high cost. It is extensively used in textile 
printing and pad dyeing and to some ex- 
tent in the spin dyeing of acetate and 
viscose rayon. 


INORGANIC ORANGES——— 


Chrome Oranges. Chemically these are 
basic lead chromates. They are rather weak 
pigments which range from a light orange 
to a deep orange. They possess excellent 
lightfastness and moderately good heat re- 
sistance, poor alkali resistance and excellent 
solvent resistance. Their chief disadvan- 
tages are their very high gravity, tinctorial 
weakness, and poor alkali resistance. They 
are not used in textiles at the present time. 


Molybdate Oranges. Chemically this 
class of pigments is a coprecipitated mix- 
ture of lead chromate, lead molybdate, 
and lead sulfate. They are strong brilliant 
oranges with high tinctorial value. This 
group has excellent lightfastness, and 
fairly good heat resistance. It has poor 
alkali resistance and excellent solvent re- 
sistance. Its chief disadvantage is its poor 
alkali resistance. It is now finding use 
in a limited way in textile printing and 
pad dyeing where good lightfastness and 
solvent resistance are desirable. 


Cadmium Oranges. These pigments, 
chemically, are either cadmium sulfosele- 
nide or the newer Mercadium* types, 
which are mixtures of cadmium and mer- 
cury sulfide. They are marketed both as 
CP colors and as lithopones, the most 
common variety being the lithopone type 
which contains barium sulfate. They range 
from clean light oranges to deep oranges 
and have rather poor tinctorial value. As 
a group they possess excellent lightfast- 
ness, heat resistance, very good alkali re- 
sistance and very good solvent resistance. 
Their main disadvantage is their high 
gravity, poor tinctorial value and high 
cost. They are not at the present used 
to any extent for textiles. 


Tradename 
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NAME: HANSA YELLOW 10G 
COMP: 4-CHLORO-2-NITROANILINE - 
ACETO-ACET-2-CHLURANILIDE 


CH, 
' 
NO, CcC=0 
' 
oer gy 
" 
C-OH 
' 
mit) 
cl 
Figure 5 


NAME: LITHOSOL FAST YELLOW 3GD 
(GREEN-GOLD) 
COMP: NICKEL CHELATED AZO PIGMENT 


HO 
No—{_)—NeN 
» 
‘N 
~\ (@) 
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Figure 6 


NAME: ORTHO-NITRO-ANILINE ORANGE 
COMP: ORTHO-NITRO-ANILINE + BETA 
-NAPHTHOL 


NO, 


Figure 7 


NAME: DI-NITRO-ANILINE ORANGE 
(PERMANENT ORANGE) 
COMP: 2.4 DI-NITRO-ANILINE 
-NAPHTHOL 


NAME: BENZIDINE ORANGE (PERMANENT 
ORANGE G) 

COMP: 3, 3’DICHLORCBENZIDINE -— 1, 
PHENYL-3, METHYL-5, 
PYRAZOLONE 


cl HO-C 


YX 
cl HO-C N 
" " 

We Roe -on, 


Figure 9 
NAME: INDANTHRENE BRILLIANT 
ORANGE RK 
COMP: DIBROMOANTHANTHRONE 
Br 
=O 
o= 
Br 
Figure 10 
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ORGANIC ORANGES——— 


Nitraniline Orange (Fig 7). This pig- 
ment is a product of a coupling between 
ortho-nitraniline and beta-naphthol. It isa 
very strong orange possessing poor light- 
fastness in tints, poor heat resistance, poor 
solvent resistance and good alkali resist- 
ance. Its chief disadvantages are the poor 
heat, solvent resistance and the poor light- 
fastness. Because of this combination of 
poor properties, it is not considered suit- 
able for textile use. 


Dinitraniline Orange (Fig 8). This pig- 
ment is a product of a coupling between 
dinitraniline and beta-naphthol. It is a 
bright, strong orange. It has fair light- 
fastness, poor heat resistance, good alkali 
resistance, and poor solvent resistance. Its 
chief disadvantages are the poor heat and 
solvent resistance. It has been used in a 
limited way for pad dyeing where the 
heat and solvent resistance were not fac- 
tors. 


Benzidine Orange (Fig 9). Chemically 
this is the product of a coupling between 
dichlorbenzidine and phenyl-methyl-pyra- 
zolone. It is a_ bright, clean, strong 
orange. This pigment possesses fair light- 
fastness, fair heat resistance, good alkali 
resistance and fair solvent resistance. Its 
chief disadvantage is its rather poor light- 
fastness. It is extensively used in textile 
printing and pad dyeing. It is not par- 
ticularly suited for spin dyeing because of 
its rather poor lightfastness. 


Indanthrene Orange (Fig 10). There 
are several of these Indanthrene Oranges, 
but the one we are concerned with is the 
Indanthrene Brilliant Orange RKV. This 
is a vat type, dibromoanthanthrone. It is 
a reddish orange having good tinctorial 
strength. This product possesses very good 
lightfastness, good heat resistance, good 
alkali resistance, only fair solvent resist- 
ance. Its chief disadvantages are its rather 
high cost and poor solvent fastness. It is 
used to some extent in both printing and 
pad dyeing where extreme lightfastness is 
desired. 


INORGANIC GREEN PIGMENTS——— 


Chrome Greens. These pigments are 
mixtures of lead chromate and iron blue. 
They are clean greens with a wide range 
of depth depending on the blue content. 
They possess very good lightfastness, poor 
heat resistance, very poor alkali resistance 
and excellent solvent resistance. The chief 
disadvantages are high gravity and poor 
alkali resistance. They are not generally 
used in textile printing or pad dyeing, but 
do find some use in coloring of awnings. 
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Chromium Oxide. Chemically these pig- 
ments are Cr.O;. They are rather dull, 
weak, olive greens and have excellent 
lightfastness, excellent heat resistance, ex- 
cellent alkali resistance and excellent sol- 
vent resistance. Their chief disadvantages 
are their high gravity, very low tinctorial 
value, and extreme abrasiveness. They are 
not generally used in textile applications. 


Hydrated Chromium Oxide. Chemically 
this pigment is Cr.O;.2H.O, also known 
as chromium tetrahydroxide. It is a clean, 
transparent, weak green pigment which 
possesses excellent lightfastness, fairly good 


heat resistance, excellent alkali fastness 
and excellent solvent fastness. Its chief 
disadvantage is the very low tinctorial 


strength and the high cost. Because of 
the above combination of cost and weak- 
ness, it is not generally used in textile 


applications. 


ORGANIC GREEN PIGMENTS——— 


Phthalocyanine Green (Fig 11). Chemi- 
cally this pigment can be considered to 
be the copper complex of chlorinated 
tetrabenzoporphyrazine (3). It is a clean, 
bluish green having high tinctorial value. 
It possesses excellent lightfastness and heat 
resistance, as well as excellent alkali and 
solvent resistance. The chief disadvantage 
possibly is otherwise it has few 
faults. It is widely used in textile printing, 
pad dyeing and spin dyeing. It is con- 
sidered to be one of the most valuable 
pigments for textiles. 


cost, 


Pigment Green B (Fig 12). This ma- 
terial is a metallic iron complex of nitroso 
beta-naphthol in which the iron exists in 
coordinated form. It is an olive, bright 
green with high tinctorial value. It has 
fair lightfastness, fairly good heat resist- 
ance, good alkali resistance and excellent 
solvent resistance. Its chief disadvantages 
are its lack of cleanness, lightfastness, and 
poor resistance to bleaching. It is used 
extensively in textile, printing and pad 
dyeing owing to its low cost. It is used 
to some extent in spin dyeing of acetate 
and viscose rayon. 


PTA and PMA Toners ( Fig 13). Chemi- 
cally these are phospho tungstate and 
phospho molybdate lakes of basic green 
dyestuffs. The one shown is brilliant green. 
They are generally brilliant, clean, strong 
greens with fairly good lightfastness, good 
heat resistance, poor alkali resistance, and 
poor solvent resistance. Their main dis- 
advantage is poor alkali and solvent re- 
sistance which permits their use in a very 
limited way in textiles where the above 
properties are not important. They are 
chiefly used where brightness is desired. 
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NAME: PHTHALOCYANINE GREEN 
COMP: HEXADECA CHLORO COPPER 
PHTHALOCYANINE 
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NAME: PIGMENT GREEN B 
COMP: IRON CHELATE of 1-NITROSO- 
2-NAPHTHOL 


N—O- 
ul 


2 
Figure 12 


PHOSPHOMOLYBDATE TONER OF 
BRILLIANT GREEN 


Et,N OL | i as 
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Figure 13 


NAME: PHTHALOCYANINE BLUE 
COMP: COPPER COMPLEX OF TETRABENZO 
PORPHYRAZINE 


Figure 14 
INORGANIC BLUE PIGMENTS——— 


Iron Blues. Chemically these pigments 
are ferric ammonium or ferric potassium 
ferrocyanides. They are strong, fairly clean 
blues with varying degrees of depth and 
possess excellent lightfastness, poor heat 
resistance, poor alkali resistance and excel- 
lent solvent resistance. Their chief dis- 
advantage is poor alkali resistance. They 
are used limited way, 
particularly on corduroys. A small amount 
has been used in spin dyeing where alkali 
resistance is not a factor. 


in textiles in a 


Ultramarine Blues. These materials are 
of indefinite chemical composition, but 
are composed of elements of sodium, 
aluminum, silicon, ozygen and sulfur (5). 
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They are light, bright, reddish blues with 
value. They possess 

heat resistance, 
solvent resistance. 


very low tinctorial 
excellent lightfastness, 
alkali 
They are very sensitive to acids. Their 
chief disadvantages are their 
tinctorial value and rather gritty nature. 
They are used to some extent in textile 
bright shades of 


resistance and 


very low 


printing where 


royal blue are desired. 


very 


ORGANIC BLUES——— 


Copper Phtha!locyanine ( Fig 14). Chemi- 
cally this material can be considered to be 
a coordinated copper complex of tetraben- 
zoporphyrazine (3). It exists as a clean, 
greenish blue and has very high tinctorial 
value. The shade can be varied to the green 
side by the introduction of chlorine groups 
resulting in the so-called chlorinated 
phthalocyanine blues. These colors possess 
excellent lightfastness, good heat resist- 
ance, excellent alkali resistance, good sol- 
vent resistance. The statement regarding 
the solvent resistance has to be qualified 
with respect to certain types which un- 
dergo a crystal change in the presence of 
some types of solvent. The chief disad- 
vantage is the tendency of the unchlori- 
nated alpha types to crystallize in aromatic 
or chlorinated solvents to the so-called 
beta type as illustrated in Fig 15. The 
spontaneously formed beta type results in 
a considerable loss in strength and purity 
of shade. This material can be made, how- 
ever, in a small particle size beta form 
and in this form it is an extremely stable, 
very green shade of blue. The phthalo- 
cyanine blues are used extensively in print- 
ing, pad dyeing and spin dyeing of a 
variety of fibers. It is one of the most 
valuable pigments available today to the 
textile colorist. 


Indanthrene Blue (Fig 16). Chemically 
this is a vat type. While there are several 
varieties of Indanthrene Blue available the 
one mostly used today is the GCD type 
(monochlorinated Indanthrene). This blue 
is a reddish blue, quite strong tinctorially. 
It possesses excellent lightfastness, good 
heat resistance, excellent alkali resistance 
and good solvent resistance. Its chief dis- 
advantage is its high cost. It is used to 
some extent in both printing and pad 
dyeing. 


Dianisidine Blue (Fig 17). This ma- 
terial is a product of a coupling of Diani- 
sidine and Naphthol AS-D. Actually vari- 
ous naphthols can be used in place of the 
AS-D to produce varying shades and de- 
grees of lightfastness. This color is a deep 
reddish shade of blue with excellent tinc- 
torial strength. Lightfastness is quite poor 
in tints, but fairly good in heavy shades. 
It has fair heat resistance, good alkali 
resistance and fair solvent resistance. The 
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Figure 15 


The sample on the right is the stabilized alpha form Phthalocyanine Blue. The sample on the left is an unchlorinated alpha form. 


Both samples were treated with xylene for 24 hours. 


The stabilized blue shows no change, while the unstabilized color has 


converted to the beta form with an increase in particle size, accompanied by a change in shade and a marked loss in strength. 


chief disadvantage is its poor lightfastness. 
It is used to some extent in textile print- 
ing in the production of the Navy shades 
and finds wide application in spin dyeing 
for the same reason. 


PTA and PMA Toners (Fig 18). These 
are phospho tungstate or phospho molyb- 
date toners of basic dyestuffs and they 
produce very brilliant, clean, blue shades, 
varying from a greenish to a reddish shade, 
all possessing excellent tinctorial strength. 
They have fair lightfastness, poor heat re- 
sistance, poor alkali resistance, and fair 
solvent Their chief disadvan- 
tage is their poor alkali fastness and they 


resistance. 
are not generally used in textiles. 
INORGANIC VIOLET PIGMENTS———— 
Manganese Vioiet. Chemically this ma- 
terial is a complex manganese ammonium 


weak reddish 


violet which possesses excellent lightfast- 


pyrophosphate. This is a 


ness, excellent heat resistance, very poor 
alkali resistance and excellent solvent re- 


sistance. It is too weak to be used in 
textiles. 
Ultramarine Violet. Chemically this 


material is similar in composition to Ultra- 
marine Blue with the same general prop- 
erties. It is not considered suitable for 
textile use because of its extremely poor 
tinctorial strength. 


ORGANIC VIOLETS—-—— 


Naphthol Violet (Fig 19). This mate- 
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rial is the product of a coupling of Fast 
Violet B Base and Naphthol AS-D. This 
product is a fairly strong, bluish violet 


NAME: INDANTHRENE BLUE GCD 
COMP: MONOCHLORINATED INDANTHRENE 


gc 
N-H 
ul Q 
0 N 
O00 
H n 
fe) 
Figure 16 


NAME: DIANISIDINE BLUE 
COMP: FAST BLUE B BASE -- 
NAPHTHOL AS-D 
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Figure 17 


PHOSPHOMOLYBDATE TONER OF 
VICTORIA PURE BLUE BO 
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Figure 18 
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having fair lightfastness, fair heat resist- 


ance, good alkali resistance and poor 
solvent resistance. The chief disadvantages 
are high cost, relatively poor permanency 
It has 


some use in textile printing, chiefly as a 


and poor resistance to solvents. 


toning color. 


Indo Maroon (Fig 20). This is a thio- 
indigo vat type. It is a bright reddish 
with excellent tinctorial 
It possesses fairly good lightfastness, good 


violet strength. 
heat resistance, excellent alkali resistance 
Its chief 
disadvantage is its high cost and rather 


and only fair solvent resistance. 


poor solvent fastness in very weak tints. 
It is widely used in textile printing and 
pad dyeing. 


Indanthrene Red Violet RRN (Fig 21). 
Chemically. this can be considered to be 
5,5’-—dichloro 4,4’7,7’—tetramethyl thio- 
indigo (4). It is a reddish violet pigment 
with good tinctorial strength. It has good 
lightfastness, fair heat resistance, excellent 
alkali resistance and good solvent resist- 
ance. The chief disadvantage of this mate- 
rial is its high cost; it is restricted in use 


primarily to toning and shading. The 
material does find some use in textile 
printing. 


Fast Violet RL (Fig 22). Chemically 
this is dioxazine carbazole. It is a strong 
bluish violet which is very fast to light 
and has excellent alkali, heat and solvent 
resistance. It has some use in textile print- 
ing and pad dyeing, but it is limited be- 
cause of prohibitive cost. 
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NAME: NAPHTHOL VIOLET 
COMP: FAST VIOLET B BASE 
NAPHTHOL ~o 
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NAME: INDOMAROON 
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Figure 20 
NAME: INDANTHRENE RED VIOLET RRN 


COMP: 5.5’-DICHLORO-4,4’,7,7’- 
TETRAMETHYL THIOINDIGO 


CH, 0 9 H, 
C 


Cl \ & Cl 


CH, CH 
Figure 21 


RED PIGMENTS—INORGANIC 
TY PES———— 


Iron Oxide. 
Fe.O,, 
to its anhydrous character. 
rather dull red, which possesses excellent 
lightfastness and heat resistance, excellent 


This material is essentially 
and owes its red color primarily 
It is a weak, 


alkali resistance and excellent solvent re- 
sistance. Its chief disadvantages are its 


weakness, high gravity and rather poor 
sulfide resistance. 


in textiles owing to the superior bright- 


It is not generally used 


ness of the organic toners. 


Cadmium Reds. These pigments may 
either be cadmium sulfo-selenides or the 
newer cadmium mercury sulfides (Mer- 


cadium Reds). These colors are rather 
weak, bright reds ranging from scarlet to 
bluish maroon and possess excellent light- 
heat resistance, alkali resistance 
chief dis- 
advantages are the weakness of the pig- 
ment and high cost and the lack of bril- 
reduced concentrations. There 
will probably be some use of these pig- 
ments in both spin dyeing and printing 
They should also prove 


fastness, 


and solvent resistance. The 


liance at 


as time goes on. 


to be particularly adaptable for screen 


printing. 
ORGANIC RED PIGMENTS 
Chlorinated Para (Fig 23). This ma- 


product of a coupling of 
and __ beta-naph- 


terial is the 
o-chlor-para-nitroaniline 
thol. It is a very light red, almost an 
orange, which possesses fair lightfastness, 
Very poor heat resistance, good alkali re- 
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NAME: VIOLET 
COMP: DIOXAZINE CARBAZOLE 
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NAME: CHLORINATED PARA RED 
COMP: ORTHO-CHLORO-PARA-NITRO- 
ANILINE B-NAPHTHOL 


OH 
2 N=N 
C1 


Figure 23 


NAME: PARA-CHLOR RED 
COMP: PARA-CHLOR-ORTHO-NITRO- 
ANILINE + § NAPHTHOL 


NO, H 
~,— 


Figure 24 


sistance and very poor solvent resistance. 
The chief disadvantages are the very poor 
heat pigment showing a 
tendency to sublime under a hot iron, and 


resistance, the 


the relatively poor solvent resistance. To 
our knowledge, it is not used today in 
textiles. 

Para-Chlor Red (Fig 24). This material 
is a coupling of para-chloro-o-nitroaniline 
and beta-naphthol. It is a medium red 
reasonably good strength, fair 
lightfastness, poor heat 
alkali resistance and poor solvent resist- 
chief disadvantages are the 
poor solvent resistance and heat resistance, 
the color showing a tendency to sublime. 


It would not be considered suitable for 


having 
resistance, good 


ance. The 


textiles for this reason. 
Toluidine Red (Fig 25). This material 
is a product of a coupling between meta- 
nitro-para-toluidine and beta-naphthol. It 
is a brilliant strong red having fairly good 
lightfastness. It has very poor heat re- 
alkali 


resistance. Its 


fastness, and very 
poor chief dis- 
advantages are the poor solvent and heat 
resistance and it does show a tendency to 
It is not gen- 


sistance, good 
solvent 


sublime under a hot iron. 
erally considered suitable for textile work. 

Para Red (Fig 26). This material is the 
product of a coupling between para-nitro- 
aniline and beta-naphthol. It exists both 
in the light and deep shade depending on 
the method of manufacture, and it has 
very good strength. The lightfastness is 
rather poor. The heat resistance is poor, 
alkali resistance is good, solvent resistance 
three main dis- 


is very poor. It has 
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NAME: TOLUIDINE RED 
COMP: META-NITRO-PARA-TOLUIDINE 
B-NAPHTHOL 
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Figure 25 


NAME: PARA RED 
COMP: PARA-NITRO-ANILINE 
BETA-NAPHTHOL 


Figure 26 


HO 


NAME: LITHOL RED 
COMP: TOBIAS ACID (2-NAPHTHYLAMINE 
SULFONIC ACID + (-NAPHTHOL) 
(Na) 
(Ca) 
SQ-Ba-OH 9H 


N=N 


Figure 27 


advantages — that of poor solvent resist- 
ance, poor heat resistance and poor light- 


fastness. It is mot considered suitable 
for use in textiles. 
Lithol Reds (Fig 27). This class of 


colors is the product of the coupling be- 
tween Tobias acid and beta-naphthol and 
exists in the trade as calcium, barium or 
These colors range from 
a scarlet to a bluish shade of red and are 
They 
ness and poor heat resistance, very poor 
of the 
and fair solvent resistance. 


sodium toners. 


very strong. possess fair lightfast- 
metallic 
group, They 
are not generally considered suitable for 
their relatively 
resistance, al- 


alkali resistance because 


textile uses because of 
poor alkali and 
though they are the largest volume organic 


solvent 


colors produced. 


Rubines (Fig 28). These are products 
of the coupling of beta-oxynaphthoic acid 
and various sulfonated amines. They gen- 
erally exist in the trade as calcium, stron- 
tium, and manganese toners. This class 
of reds is very clean and bright and strong 
with a rather bluish shade. 


lightfastness, fair heat resist- 


They possess 
very good 
ance, very poor alkali resistance because 
of the metal coupling and good solvent 
resistance. Their 
their poor alkali resistance and they are 


chief disadvantage is 


used chiefly today in spin dyeing of acetate 
rayon. 


Naphthol Red (Scarlet) (Fig 29). This 
is, of course, a rather generic term cover- 
ing several different couplings of various 
naphthols. The first one that we shall con- 
sider is the product of the coupling be- 


P269 











Proceedings of the American Association of Textile Chemists and Colorists 


tween dichloraniline and Naphthol AS. 
This produces a scarlet having a strong, 
clean shade, good lightfastness, fair heat 
resistance, fairly good alkali resistance and 
The chief 
disadvantage is its rather poor solvent re- 
sistance and its tendency to hydrolyze in 
strong alkali. It is used to some extent in 


very poor solvent resistance. 


pigment printing and pad dyeing. The 
use is somewhat limited owing to poor 
solvent fastness. 


Naphthol Red (Scarlet) (Fig 30). This 
product is the coupling between para- 
nitro-ortho-toluidine and Naphthol AS. 
This coupling produces a color similar to 
the ortho-chlor-aniline type just described, 
which has good lightfastness, fair heat 
resistance, very good alkali resistance, and 
poor solvent resistance. The chief dis- 
advantage is the poor solvent resistance, 
but it can be considered a definite improve- 
ment over the chlor-aniline type with 
respect to resistance to hydrolysis in strong 
alkali. This color is used extensively in 
printing and pad dyeing. 


Naphthol Red (Medium) (Fig 31). 
This is the product of the coupling of 
para-nitro-ortho-toluidine and Naphthol 
AS-D. This color is strong and blue 
against the Naphthol AS type described 
above and has fairly good lightfastness. 
Heat resistance is fair, alkali resistance 
is very good and solvent resistance is very 
poor. The chief disadvantage is the poor 
solvent resistance. It is, however, used 
extensively in printing and pad dyeing. 


Naphthol Red (Medium) (Fig 32). This 
color is the product of the coupling of 
para-nitro-ortho-anisidine and Naphthol 
AS. It is a bluish shade red with good 
strength and fairly good lightfastness. 
It has fair heat resistance, good alkali 
resistance and fair solvent resistance. The 
chief disadvantage is the poor lightfastness 
but it is used to some extent in printing. 


Naphthol Red (Blue Shade) (Fig 33). 
This color is the product of a coupling 
between para - nitro - ortho - anisidine and 
Naphthol AS-BS. This color is very blu- 
ish in shade, and strong. It possesses poor 
lightfastness, fair heat resistance and ex- 
cellent solvent resistance. Alkali resistance 
is good. The chief disadvantage is its 
rather high cost and poor lightfastness, 
but it is used in a limited way in textile 
printing. 


Naphthol Red (Medium) (Fig 34). This 
product is a coupling between Fast Red 
ITR Base and Naphthol AS-ITR. We 
would consider this to be a medium shade 
red, somewhat bluish in shade, possessing 
very good strength. It is an outstanding 
red in that it possesses very good light- 
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NAME: RUBINE RED 
COMP: PHENYL AMINO SULFONIC ACIDS 
B-OXYNAPHTHOIC ACID 


Ca++ 
Bat + 


Mn++ 


Figure 28 


NAME: NAPHTHOL RED 
COMP: 2,.5-DICHLORANILINE 
NAPHTHOL AS 


i) 


Figure 29 


NAME: NAPHTHOL RED 
COMP: PARA-NITRO-ORTHO-TOLUIDINE 
NAPHTHOL AS 


CH, ouc= ° 
H 
N=N CH, 


Figure 30 


NAME: NAPHTHOL RED 
COMP: PARA-NITRO-ORTHO-TOLUIDINE 
NAPHTHOL AS-D 


" 
CH, OH c-n-{ 
U 
H 
om 


Figure 31 


NAME: NAPHTHOL RED 
COMP: PARA-NITRO-ORTHO-ANISIDINE 
+ NAPHTHOL AS 


ba 


Figure 32 


NAME: NAPHTHOL RED 
COMP: PARA-NITRO-ORTHO-ANISIDINE 
NAPHTHOL AS-BS 


7.4 


il 
H C-N 


Bre 


Figure 33 


NAME: NAPHTHOL RED (PERMANENT 
CARMINE) 

COMP: FAST RED ITR BASE -- 
NAPHTHOL AS-ITR 


OCH, 


SO, OH C—N OCH, 


. { 
H 
N=N Cl 


Figure 34 
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fastness, fair heat resistance, very good 
alkali resistance and good solvent resist- 
ance. The chief disadvantage is its rela- 
tively high cost and somewhat lower 
strength when compared with some of the 
other naphthols. It is, however, extensively 
used in textile printing, pad dyeing and 
spin dyeing. 


BLACK PIGMENTS—INORGANIC—— 


Iron Oxide. This material is essentially 
Fe.O,, the magnetic oxide of iron. It is a 
very weak black which possesses excellent 
lightfastness, excellent heat resistance, ex- 
cellent alkali resistance and excellent sol- 
vent resistance. Its disadvantages are high 
gravity and weakness and it is only used 
in a limited way in textile printing. 


BLACK—ORGANIC——— 


Carbon Black. This material is straight 
carbon usually made by the impingement 
of a smoky flame on cold channel iron. 
It is a strong black with a yellowish brown 
tone. It has excellent lightfastness and 
heat resistance, excellent alkali resistance 
and excellent solvent resistance. The chief 
disadvantage in the use of this black has 
been that various formulators have found 
it difficult to properly size it in some 
binder systems. As a result it has a tend- 
ency to produce rather poor crock fast- 
ness. It is used very extensively in print- 
ing, pad dyeing and spin dyeing and is 
one of the large volume pigments in the 
textile industry. 


CONCLUSION 


In conclusion it can be said that each 
pigment has both good and poor qualities. 
The final choice by the colorist becomes 
in effect the best compromise that can be 
worked out. There is no such thing today 
as a “perfect pigment” although phthalo- 
cyanine blue and green and carbon black 
most closely approach this. 

A thorough understanding of the con- 
ditions to be met by the fabric on which 
the pigment is applied is naturally most 
desirable. Unfortunately, it is not always 
practical. The final choice, therefore, al- 
ways involves some calculated risk and it 
is desirable to have as many good prop- 
erties as possible. Economic factors are 
also a very important consideration and 
frequently influence the choice. 

In addition to the basic pigment choice 
it is extremely important to insure that the 
pigment is in the proper form for use in 
the colorist’s particular requirement. 

Modern pigment research is concerned 
not only with improvement of the basic 
pigment itself, but is also constantly at- 
tempting to improve the final forms in 
which they are delivered to the textile 
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industry. Continual research is being done 
on improved dispersions, printing systems 
and pad-dyeing Considerable 
progress has been made already and there 
is no doubt that this will continue. The 
future for pigments in the textile field is 
both bright and assured. There is no ques- 
tion that pigments will continue to grow 
in value as important tools for the textile 


systems. 


colorist to use in his major contribution 


to our ever more colorful world. 
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Education: Part of textile institute course 
in chemistry & dyeing. 

Experience: Chemist & dyer for one 
worsted manufacturer, thirty years. 

Age: 48; married; references; position in 
dyestuff laboratory near Philadelphia 
desired. 4-9, 4-23 
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Education: BS, Textile Chemistry. 
Experience: Dyer, printer, assistant super- 
intendent. 
Age: 29; married; references; position as 
textile chemist, development work de- 


sired, preferably in South or West. 
4-23, 5-7 
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ACTIVITIES OF THE LOCAL SECTIONS 





MID-WEST 


HE Mid-West Section will hold its 24th Annual Outing June 15-16 at Browns Lake 
Resort, Burlington, Wis. 
E J Sindt heads an Outing Committee composed of A J Andrews, F F Beverly, 
W Boyd, V C Braun, H W Ericson, K M Harms, R B Lueg, E L Miller, and L C Voss. 
Golf activities will commence on Friday afternoon with two-ball foursomes teeing 
off at 3. 
A full program of golf, softball, horseshoes, and shuffleboard is slated for Saturday, 
with a buffet lunch set from 11 am to 1:30 pm. A cocktail party from 6 to 6:45 will 
precede the Banquet and Awards at 7 


NEW YORK 
HE April 27th meeting of the New York Section will be held at Kohler’s Swiss 
Chalet, Rochelle Park, N J. 

W L Thomson, manager, Radiant Heater Division, The Edwin L Wiegand Company, 
Pittsburgh, Pa, will speak on “Application of Metal Sheath Electric Heaters.” He will 
discuss the use of these heaters in relation to the textile dyeing and finishing industry. 
Indicated uses for these heaters include: calender roll heating; Sanforizing; water 
proofing; heat setting of synthetics; booster heating for drying ranges, tenter frames, 
steam can and hot flues; carbonizing; radiant flash setting to prevent dye and resin 
migration; fusing and curing supported plastic films; screen print drying; resin finishing. 
Mr Thomson will explain the economics of electric heat, controls for electric heat, and 
new equipment available and how to apply it. 


PHILADELPHIA 


H HART, chairman, Philadelphia Section, has announced the appointment of 

A E Raimo, John Campbell Co, as general chairman of the Outing Committee. 
Mr Raimo, at a recent meeting, announced the following as chairmen of the various 
Committees: 

Golf—Jack A Adams, Calgon, Inc; Darts, Cards, Quoits—John H Hulton, W E 
Hulton Dyeing Co; Prizes—J M McChesney, Leatex Chemical Co; Dining—Albert E 
Stutzke, Globe Dye Works Co; Savings Bond Sales—J Walter Huber, Onyx Oil & 
Chemical Co; Reservations—Edward G Haack, General Dyestuff Co; Finance— 
Donald W Robinson, Para-Chem, Inc; Printing—J E McLaughlin, E F Houghton Co; 
Publicity—T R Scanlan, Jr, Hart Products Corp; and Entertainment—Joseph Clark, Sr, 
Leatex Chemical Co. 

The Committee has selected the Huntingdon Valley Country Club, Abington, Pa, 
as the site of the outing, and announced May 25th as the date. 

Tickets will be $8.00 including dinner. Reservations may be made by writing to 
Edward G Haack, Generali Dyestuff Corp, 123 South 2nd Street, Philadelphia, Pa. 


PIEDMONT 


HE Piedmont Section held its Winter Meeting at the Poinsett Hotel, Greenville, 
S C, on February 4, 1956, with 128 members in attendance. 

At the research meeting, held in the morning, H S Campbell and Brown Wright 
reported on the progress of the Section’s 1956 Intersectional Contest Paper, which will 
be presented during the Perkin Centennial celebration this September in New York. 

The afternoon Technical Session featured talks by Charles R Williams of Monsanto 
Chemical Co and George F Jones of Imperial Paper and Color Corp. Mr Williams 
spoke on “A Study of Wash and Wear Cottons,” after which Mr Jones discussed 
“Pigments in Textiles.” 

At the evening banquet, Henry A Rutherford, School of Textiles, North Carolina 
State College, discussed the textile industry of Peru. His talk was supplemented with 


colored slides. 


SOUTH CENTRAL 
HE Spring Meeting of the South Central Section, set for April 28th at the Hotel 
Patten, Chattanooga, Tenn, will feature a Symposium, with a panel of Section 
members selected to represent package dyeing, cotton piece goods, wool, hosiery, tufted 
fabrics, printing of cotton fabrics, and bleaching (general). 
The Symposium will commence at 4:30 pm. 
The usual Social Hour and Banquet will begin at 6 pm, followed by a program 
of entertainment to be arranged by Jack Anderson. 
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Perkin Centennial Notes 





Intersectional Contest 


The largest Intersectional Conte-t in AATCC annals will be held on Saturday, September 15th, as part of the Perkin Centennial. 
Ten local Sections of AATCC have expressed their intention to participate in this year’s contest, which will set a record. 


Phe Intersectional Contest. a major feature of recent 


competition, 


Karle D MeLeod, 


Dining and Banquet Committee 


Arnold, Hoffman & Co, Ine, is chairman of the 


Intersectional 


Contest Committee for 


AATCC. Conventions, places the research papers of various Sections in 


1956. 


William F Brommelsiek. chairman of the Dining and Banquet Committee for the Centennial, has announced the make-up of his 


Committee as follows: 


Robert Allison, Geigy Chemical Corp; William Ferrazano, National 


Aniline Div, Allied Chemical & Dye 


Corp: George Jonic, American Cyanamid Co; Joseph Lange, Geigy Chemical Corp: and Rudolph Lindenmaier, Sandoz Chemical 


W orks. Inc. 


Printing Committee 


Robert J Hamilton. chairman of the Printing Committee, advises that his Committee is presently preparing the official hotel 


reservations form and the tentative general program, which, with other printed matter pertaining to the centennial, will be in the 
mail shorly. The Committee is also working on preparatory details in connection with the publications of the Proceedings of 
the Perkin Centennial. To date, they have designed and produced the official stationery and the Perkin brochure. 


Members of Mr 


Stauderman, Howes Publishing Co. Ine. 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
Gordon Research Conferences—Textiles Pro- 


gram, July 9-13, Colby Junior College, New 
London, N H. 


AMERICAN ASSOCIATION FOR TEXTILE 
TECHNOLOGY, INC 


May 2, June 6, Sept 5, Oct 3, Nov 7, Dec 5 


(All meetings at the Vanderbilt Hotel, New 

York, N Y). 

AMERICAN SOCIETY FOR TESTING 
MATERIALS 


June 17-22—59th Annual Meeting and 12th Ap- 
paratus Exhibit, Chalfonte-Haddon Hall, Atlantic 
City, N J; Sept 16-22—2nd Pacific Area Na- 
tional Meeting and Apparatus Exhibit, Hotel 
Statler, Los Ange/es, Calif; Oct 16-19—Fall 
Meeting of Committee D-13 on Textiles, War- 
wick Hotel, New York, N Y. 


ASSOCIATION OF 
MANUFACTURERS 
Chemical Display (as part of British Indus- 


tries Fair)—April 23-May 4, Olympia Hall, Lon- 
don, England. 


BRITISH CHEMICAL 


DELTA KAPPA PHI FRATERNITY 
32nd National Convention—April 27-28, Geor- 
gia Institute of Technology, Atlanta, Ga. 


THE DRYSALTERS CLUB’ OF 
ENGLAND 
May 4 (Hotel Vendome, Boston, Mass); June 


22 (Outing, Wachusett Country Club, West 
Boylston, Mass) 


NEW 


THE FIBER SOCIETY 


Spring Meeting—May 2-3, The Clemson House, 
Clemson, S C; Fall Meeting—Sept 6-7, Warwick 
Hotel, New York, N Y. 
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Hamilton’s Committee 


E R Allen. 


include: 





GENERAL 
CALENDAR 





THE INSTRUMENT SOCIETY OF 
AMERICA 


11th Annual Instrumentation-Automation Con- 
ference and Exhibit—Sept 17-21, New York 
Coliseum, New York, N Y 


LOWELL TECHNOLOGICAL INSTITUTE 


May 10 (Textile Education and Machinery Day, 
American Textile Machinery Association annual 
meeting); May 19 (Alumni Day); June 17— 
Baccalaureate and Commencement Activities) ; 
Sept 26-28 (Perkin Centennjal observance and 
open house). All events on campus at Lowell, 
Mass. 


PERKIN CENTENARY 
May, 1956—London, England. 


PERKIN CENTENNIAL 


September 10-15, Waldorf-Astoria Hotel, New 
York. N Y. 


PHILADELPHIA TEXTILE INSTITUTE 


June 14 (Annual Meeting and Clambake—6 
pm—College Campus, Germantown, Pa); June 15 
(Outing—Manufacturers Golf & Country Club, 
Oreland, Pa); June 16 (Commencement—College 
Campus—11 am). 
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Rutgers University: 


Emil Ott. Hereules Powder Co: and H A 





THE QUARTERMASTER ASSOCIATION 


Annual Convention—Oct 27-28, Conrad Hiltos 
Hotel, Chicago, Iii 


QUEBEC SECTION, CANADIAN ASSOCIA- 
TION OF TEXTILE COLORISTS AND 
CHEMISTS 


June 16 (Annual golf tournament). 


SILK AND RAYON PRINTERS AND 
DYERS _ASSOCIATION OF AMERICA, 
INC 


May 25 (Outing, North Jersey Country Club, 
Wayne, N J 


SOUTHERN TEXTILE EXPOSITION 


19th Exposition, Oct 1-5, Textile Hall, Green- 
ville, S C. 


SYNTHETIC ORGANIC CHEMICAL MAN- 
UFACTURERS ASSOCIATION OF THE 
UNITED STATES 


May 16-18 (Outing—Skytop. Pennsylvania 
June 12, Sept 11, Oct 9, Nov 7 (Palm Terrace 
Suite, Hotel Roosevelt, New York, N Y). 


TEXTILE TECHNICAL FEDERATION OF 
CANADA 


5th Bi-annual Textile Seminar—June 5-7, 
Queen's Univ, Kingston, Ont. 
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e Maher Starts 25th Year in 


New Quariers 


Maher Color & Chemical Co, Chicago 
22, Ill, has moved to new, larger quarters 
at 1700 North Elston Ave. The move is 
said to have been necessary because badly 
needed expansion was no longer possible 
at the company’s old address: 355 West 
Ontario St. 

Additional space was required to pro- 
vide larger laboratories for the develop- 
ment of new products, offices to accom- 
modate new help, and new equipment to 
improve delivery and quality of existing 
products where possible. The new quarters 
also are expected to facilitate better serv- 
materials at being 
evaluated in Maher’s laboratories and in 
sample quantities in the hands of its cus- 


ice on new present 


tomers. 


® Colloids Celebrates 25th 
Anniversary 


Otto F Andersson, president and foun- 
der of Colloids, Inc, was the surprised 
guest of honor at a reception and open 
house tendered by his friends and asso- 
ciates at Colloids’ Newark, N J, plant, on 
Friday, March 23rd, to celebrate the com- 
pany’s twenty-fifth anniversary. 

Frank A_ Nelson, president and 
the employee having the longest service, 
made the presentation of an appropriate 
gift to mark the occasion in a speech re- 
calling the company’s modest beginnings 
and tracing its growth under Mr Anders- 


vice 


son’s direction to its present status with 
plants in Newark; High Point, N C; Mex- 
ico City, Mexico; and Granby, PQ, Can- 
ada. He also welcomed Ada H_ Lewis, 
Julia B Ortenberg, W Lile Fleetwood and 
Alfred formed 


Ledoux to the recently 


Colloids 20-Year Club. 

Guests included representatives from all 
the subsidiary plants as well as the entire 
staff of Colloids, Inc, Newark. 
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New quarters of Maher Color & Chemical Co at 1700 North Elston Ave, Chicago 








@ Monsanto Doubles 
Cyclic Urea Resin Capacity 


Monsanto Chemical Company has more 
than doubled its capacity to produce cyclic 
urea resins for textile finishing with the 
completion of new production facilities 
now operating at the firm’s plant at Ever- 
ett, Mass. 

Offered to the textile industry under 
E-50 trademark by 
Division, cyclic 


Monsanto’s Resloom 


the company’s Plastics 
urea is used extensively to produce crush 
resistance, dimensional stability and dura- 
ble textured effects in cotton, rayon and 
synthetic fabrics. 

S F Sylvester, sales manager for Mon- 
santo’s textile resins, said that the addi- 
tional capacity was needed primarily to 
keep pace with the swelling demand for 
cyclic urea by manufacturers of new resin- 
treated cottons. 

“Because it is easy to launder and rela- 
been the 
year after 


tively inexpensive, cotton has 


biggest selling fabric year,” 
“Only an inherent lack of 
kept 


capturing even bigger markets. 


Sylvester said. 


crush resistance has coton from 

“However, with the help of synthetic 
resins, especially cyclic ureas, this failing 
has been corrected during the past few 
years and cotton has been elevated to the 
ranks of the popular wash-and-wear fab- 
said. “Today 


tons can be drip-dried to be worn again 


rics,’ he resin-treated cot- 


with little or no ironing.” 


e NYPC Hears Coco 


The New York Pigment Club, at its 
regular monthly meeting on April 12th 
at Fraunces Tavern, New York, was ad- 
dressed by Sam Coco of the Godfrey Cabot 
Co. 


Mr Coco’s topic was “Pelletizing.” 
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@ Solvay Expands Sales 
Activity with New Organic 
Chemicals Section 


A new Organic Chemicals Section to 
promote the sale of chlorinated methane 
and chlorinated benzene products has 
been established by the Solvay Process 
Division of Allied Chemical & Dye Cor- 
The this 
sales section represents the latest expan- 


poration. formation of new 
of Solvay’s sales program outside 
the basic alkali field. The new section 
will be headed by Robert L Reynolds, 


who has been appointed to direct sales 


sion 


and customer service. 
The individual Solvay products which 
handled by the Organic 
Section 


will be new 


carbon | tetra- 


& USP 


Chemicals 
chloride, 

grades), methylene 
chloride, orthodi- 
chlorobenzene, orthosoly and paradichloro- 


are: 
chloroform (technical 
methyl chloride, 

monochlorobenzene, 


benzene. 

In becoming manager of the new sec- 
tion, Mr Reynolds moves from the posi- 
tion of technical assistant for the Special 


Alkalies Section. His experience with 
Solvay began in the Technical Service 
Section at Syracuse, New York, after 


which he served as field sales representa- 
tive at the company’s Detroit and Phila- 
delphia branch offices. 


@ Velveray Previews New 
Fabric Fashions 


Velveray Corp, reportedly the world’s 


largest printer of chenille-type textiles, 
offered a preview of its newest fabric fash- 
ions earlier this month at its showrooms at 
15 West 34th St, New York. 
Styled by Edwin 


vice president, the new fashions are de- 


Velveray’s Schwartz, 
scribed as having “captured new fabric 
inspiration in continental adaptations .. . 
new colors new designs and a 
new three-dimensional feeling.” 

On display were results of the Tuftone, 
Floratone, Vermicelli (woven-tuft effect) 
and Raytone (lace-type embroidery) proc- 
esses, twinprints and ice cream colors. 

Tuftone imparts plush, velvety, three- 
dimensional effects. It is usually accom- 
plished by printing a pattern in adhesive, 
then scattering short fibers over the ad- 
hesive. Velveray uses its electrostatic proc- 
ess to make a higher pile of fibers. The 
fibers are negatively charged, then driven 
into the printed adhesive by 
high-voltage sparks. 

In addition to its textile-printing activ- 
ities, Velveray also converts plastics for 
all trades, many of which were on display. 


vertically 
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@ 26th TRI Annual Meeting 
Sets New Attendance Mark 


Attendance at the 26th Annual Meeting 
of the Textile Research Institute, held last 
month at the Hotel Commodore, New 
York, N Y, reached an all-time peak for 
the event, with over 700 registering for 
the two-day event. 

Outstanding among the events were a 
symposium on “minimum-care fabrics” on 
March 22nd and the description of a new 
process for compacting textile fabrics on 
following day. The importance of 
research to the future of the 
dustry was stressed throughout the parley. 

The symposium, under the chairman- 
ship of Arnold Lippert, Joseph Bancroft 
& Sons Co, encompassed discussion of the 


the 


textile in- 


roles of cotton, viscose rayon, wool, and 
hydrophobics, respectively, by Paul Stam, 
Dan River Mills; T R Scott, Jr, American 
Enka Corp; Gerald Laxer, The Wool 
Bureau, Inc; and R W Paterson, Du Pont. 
Jules Labarthe, Mellon Institute, opened 
the session with an address entitled, “Are 
We Thinking of the Washer and Wearer?” 

John H_ Dillon, director of TRI, pre- 
sided at the Thursday Luncheon Session, 
at which he introduced Geoffrey Loasby, 
the Council, The Textile In- 
brought greetings from that 
organization. Mr Loasby paid high tribute 
to TRI. Following Mr Loasby’s remarks, 
Edward T Pickard of the Textile Founda- 
Dr Dillon announced 


chairman of 
stitute, who 


tion was honored. 
that the meeting hall 
structed at TRI’s headquarters in Prince- 
ton, N J, will be known as the Edward T 
Pickard Seminar Room, to honor his work 
education, 


new being con- 


in fostering textile research, 
and progress. 

Featured speaker at the Thursday lunch- 
eon was Malcolm Campbell, dean of the 
School of Textiles, North Carolina State 
College. Dean Campbell’s talk, “The Tail 
That Wags the Dog,” appears in full on 
pages 250-1 of this issue of ADR. 

Friday’s program included the following 
presentations: “TRI Research in 1955,” 
Helmut Wakeham, TRI director of re- 
search; “Taking the Risk Out of New 
Product Development,’ Dilman M K 
Smith, Opinion Research Corp; “Industrial 
Fabrics,” Stuart H Sherman, U S Rubber 
Co; and “A New Process for Compacting 
Textile Materials,’ Walter J Hamburger 
and Kenneth R Fox, Fabric Research Lab- 
oratories. 

Friday’s Luncheon Session featured ad- 
dresses by Sydney M Cone, Jr, Cone Mills 
Corp, on “The State of the Institute,” and 
Herman D Ruhn, Jr,‘ Burlington Indus- 
tries, Inc, on “Some Unsolved Problems.” 

In conjunction with the meeting, fifteen 
firms exhibited instruments, testing equip- 
ment, fabrics and garments, and services. 

The research and development leading 
to the new process for compacting woven 
and nonwoven fabrics and yarns, a descrip- 
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72” Production Compacting Machine 


tion of production machines now in sev- also be used to accomplish fulling effects 


eral mills, and test results were outlined 
by Drs Hamburger and Fox during their 


presentation. 
“The original purpose of the develop- 
ment,” stated Dr Hamburger, “was to 


produce a mechanical process for stabiliz- 
ing fabrics against shrinkage over a wide 
range of weights, weaves and fiber con- 
In order to do this, it was neces- 
sary to make a careful analysis of the 
mechanism of shrinkage and then describe 
broadly what the process has to accom- 
plish.” 

The first machine was invented and 
built by Richard R Walton of Boston, 
Mass, and showed great promise in accom- 
plishing the objective. 

Several larger machines leading to the 
construction of the production unit were 
described by Dr Fox. The 
which the compacting machine could be 
utilized in mill installations was indicated. 


tents. 


manner in 


Test results on a wide variety of fabrics 
from very light weight to heavy fabrics 
such as coatings and carpetings were dis- 
cussed. 

In addition to the initial concept of 
shrinkage control, several very interesting 
and worthwhile been ob- 
tained. Perhaps the most impressive of 
these has been the improved appearance 
and hand of surface-interest fabrics. Fab- 
ric texture has been emphasized and many 
fabrics were shown where pattern depth 
was greatly increased. Fancy yarn fabrics 
using nubs, slubs, thick and thin yarns and 
the like were shown to have surface inter- 
est further accentuated by 
In the wool and wool blend fabric field, 


results have 


compacting. 


it was pointed out that the compacting 
machine could be employed to eliminate 
the sponging process now generally neces- 
before tailoring. The can 


Sary process 
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and _ increased on woolens and 
worsteds composed of all wool or blends 


with synthetic fibers. 


cover 


Work was reported on the use of the 
compacting machine to process yarns. It 
was noted that yarns could be made bulk- 
ier, shrinkage could be reduced and that, 
under proper conditions, stretchiness could 
be built the structure. A machine 
for processing 50 yarns simultaneously is 


into 


under construction. 

The process is available under license 
from Fabric Research Laboratories, 
Dedham, Mass, at what is reported to be 
a nciminal royalty cost Cost 
of the machine is said reasonable 
and it is felt that the versatility of the 
compacting machine is such that a 
tool exists for finishing textile materials. 


Inc, 


per pound. 
to be 


new 


e CPDC in Full Production 

Claremont Pigment Dispersion Corp 
began full production this month in a 
new plant at 39 Powerhouse Rd, Roslyn 
Heights, N Y. 

Claremont, manufacturers of dispersed 
colors and inks for plastics, is reported to 
be utilizing completely new equipment in 
doubling their production capacity. A new 
line of products has been added with the 
manufacture of color granules for use in 
polyethylene plastics. 

The new color production plant has 
better than 30,000 square feet of floor 
space, organized into a long, one-story 
building, which permits a single flow of 
production from raw materials to finished 
product. A railroad siding and off-street 
truck platforms permit rapid movement 
of bulk materials. 
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e NEW PRODUCTS AND DEVELOPMENTS -« 





e Sterifast Process 
The Permachem Corp, West Palm 
Beach, Fla, has announced the perfection 
and release of the Sterifast process for 
treating textiles, which reportedly renders 
them antibacterial and antifungal to a 
wide variety of organisms that produce 
disease and fabric destruction. The proc- 
ess, aS applied, is said to remain active 
for the life of the fabrics under reason- 
able handling conditions. 

While there have been other chemical 
agents that have about the same germ- 
icidal effect, the process is claimed to be 
the first means of impregnating cotton 
goods with a germicide whose effect under 
most conditions of normal use will last 
for the life of the garment. 

D K Kitchen, director of research for 
Permachem, reports regarding Sterifast: 
“It is not unusual to encounter or discover 
chemical agents that will either kill, in- 
hibit or disallow the growth of a wide 
variety of organisms. However, it is most 
extraordinary to “harness” a suitable one, 
which, after its impregnation 
goods, cannot readily be removed, will 


in cotton 


cause no adverse effects to the fabric or 
to the 
not visible. This we have accomplished 
with Sterifast.” 


wearer, will not discolor, and is 


e¢ BCI Nylon Dispersion 


Production has been started by Belding 
Corticelli Industries, Inc, of a new nylon 
emulsion bonding, coating and finishing 
agent suitable for the textile, paper and 
rubber industries. Manufactured from 
Type 8 nylon resin, under license from 
F I Du Pont de Nemours & Co, Inc, this 
new product is identified as BCI Nylon 
Dispersion. 

Belding Corticelli Industries, Inc, a sub- 
sidiary of Belding Co, Inc, 
New York, reports that its new 
emulsion may be applied by dip coating, 
by roller or by spraying with either a 


Heminway 
nylon 


heat sealable thermoplastic or thermoset 
finish as desired. 


F L Johnson, president, reports that 
field tests disclose that for nonwoven 
fabrics, this new nylon emulsion is a 


bonding and finishing agent that exhibits 
exceptional adhesive strength, which in- 
creases the strength and flexibility of such 
fabrics as well as improving their launder- 
ing and drycleaning characteristics. For 
knitted fabrics, BCI Nylon 
Dispersion is said to have added abrasion 
resistance and tensile strength as a newly 
developed and now marketed finish. It is 
said to be permeable to moisture 
vapor for “breathing.” 


woven or 


also 
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@ New Lanasyn Dyes 


Two new dyes in the Lanasyn Series, 
for use on wool, silk, and nylon, have 


been announced by Sandoz Chemical 
Works, Inc, 61 Van Dam Street, New 
York 13, New York. 

Lanasyn Yellow GLN paf is an im- 


proved Lanasyn Yellow GL with higher 
power than the earlier type. 
It is a homogenous metalized dyestuff 
yielding bright, neutral yellow shades on 
wool, silk, and nylon. It has all the dyeing 
and fastness properties characteristic of 
the Lanasyn range suitable for 
Vigoureux printing. 

Descriptive material on Lanasyn Yellow 
GLN paf is available in Lanasyn pattern 
cards 1220 and 1223. 

Lanasyn Red BL paf is a homogeneous 
metalized dyestuff. It dyes silk, 
and nylon a bluish red. Apart from its 
self-shades, it is said to be par- 
ticularly valuable as a shading element 
for beige and grey tones. Suitable for 
Vigoureux printing. Inserts for Lanasyn 
pattern cards 1220 and 1223 
dyeings and list fastness properties. 


migration 


and is 


wool, 


use in 


illustrate 


@ Cyan Green Toner 15-3100 


Cyanamid Company's Pig- 
has announced the addi- 
15-3100, a 
strong, clean phthalocyanine green toner, 
to its line of durable pigments. It is said 
to have high strength and excellent sta- 


American 
ments Division 


tion of Cyan Green Toner 


bility to light in exterior finishes. 

Cyan Green Toner 15-3100 reportedly 
has excellent with 
good ease of dispersion and freedom from 


working properties, 


bodying in protective coatings formula- 
tions. It is said to be essentially nonbleed- 
ing in organic solvents, shows excellent 
color stability in both acid and alkaline 
media and does not migrate in organic 
media. Cyan Green Toner 15-3100 also 
is reported to have a cleanness of tone 
which should increase its usefulness as a 
blending color with suitable yellows to 
produce varying shades of highly stable 
greens. 

Chemically, Cyan Green Toner 15-3100 
is chlorinated copper phthalocyanine. 
Physically, it is a finely divided dry 
powder having a specific gravity of 2.24. 
It bulks 0.0535 gal/Ib in displacement in 
composition formulations. 


e RPAC Announces New 


Development 
Redman Process American Corp, 320 
Fifth Ave, New York 1, N Y, has an- 


nounced a new development in the tubu- 
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lar knit goods field, which is said to give 
residual shrinkage results, after launder- 
ing and screen drying, of between plus or 
minus 1% and in many cases zero-zero. 
Shrinkage tests made after laundering and 
tumble drying reportedly showed results 
between 114 to 314%. It is further claimed 
that the method will reduce shrinkage in 
striped materials as well as plain colors 
and white. 
Redman is 
the unit so that shrinkage after tumble 
drying will more than 2%. In 
the new method, 6 strands of fabric may 


now working to arrange 


not be 


be run simultaneously instead of the usual 
single strand as in former methods. This 
is expected to labor 
increase production considerably. 


reduce costs and 


e DMADA 


A_ versatile 
ful in the preparation of dyestuffs, chelat- 


chemical intermediate use- 
ing agents, and other complex organic 
compounds has been made available in 
pilot plant quantities by Chas Pfizer & 
Co, Inc, Brooklyn, N Y. 

The DMADA, the 
dimethyl ester of acetonedicarboxylic acid 


new product is 


(ADA), a highly reactive chemical. A 
white, viscous liquid, DMADA is the 
latest of Pfizer’s fermentation-based in- 


dustrial chemicals. 

According to Paul E Weber, sales man- 
ager, Chemical Sales Division, DMADA 
is a relatively stable compound which does 
not need refrigeration during storage. It 
is soluble in methanol, chloroform, ben- 
zene and ethyl acetate and insoluble in 
water and hexane. 

Mr Weber said that moisture or traces 
of acid or alkali would accelerate decom- 
position of the compound. 

DMADA forms tightly bound bright- 
red iron chelates, he said, which are solu- 
media. With 


ble in certain nonaqueous 
copper, he added, an insoluble salt is 
formed. 


Reactive at the carbonyl group, the car- 
bomethoxy groups and progressively at 
the methylene groups, DMADA 
can be condensed with a number of com- 
pounds to form oxygen and _ nitrogen- 
Mr Weber ex- 


active 


containing heterocycles, 
plained. 

Now available at a lower price than 
the parent acid, ADA, the dimethyl ester 
is considered an even more multipurposed 
intermediate than the free acid, Mr Weber 
pointed out. 

DMADA has a molecular weight of 
174.15 and a boiling range of 95-99° C 
at 2 mm Hg. 

A comprehensive data sheet, No. 515, 
and samples are available from the com- 
pany’s Chemical Sales Division, 630 Flush- 
ing Ave, Brooklyn 6, N Y. 
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Drape-Flex Stiffness Tester 


@ Improved Drape-Flex 
Stiffness Tester 
Fabric Development Tests has an- 
nounced its improved Drape-Flex Stiffness 
Tester, which is said 
requirements of the new ASTM method 
D-1388-55T for testing the stiffness for 


fabrics. 


to conform to the 


The standard angle of inclination has 
been changed from 43° to 4114° in ac- 
cordance with British Standards. A level- 
ness indicator has been incorporated in 
unit and suitable have been 


the means 


provided for adjustment. In addition, a 
new reversible scale permits reading test 


results in either inches or centimeters. 


The Drape-Flex Stiffness Tester is said 
to be finding increased use in testing sized 
and resin-treated fabrics, felt, nonwoven 


textiles, coated fabrics and plastic film. 
Further information obtained 
from Fabric Development Tests, PO Box 


45, Brooklyn 32, N Y. 


may be 


Specialiseering 


DUTCH FOR 


SPECIALIZATION 


e Arko Buffer N 


A new assistant for use in ‘Textone 
(sodium chlorite) bleaching has been re- 
cently announced by the Arkansas Com- 
pany, Inc, Newark, N J. This new assis- 
tant, Arko Buffer N, is a soft white paste 
which gives a pH of 8+ in water. 

Its primary functions are: 

1) To control the liberation of chlorine 
dioxide in the bleaching operation, thus 
minimizing the highly objectionable odor 
characteristic of the Textone bleaching 
process. 

2) To inhibit the corrosion of stainless 
steel and monel metal equipment used in 
this process. 

In most cases the use of 3 to 6% (on 
weight of fiber) of Arko Buffer N, or an 
the 
Textone used, is recommended. 

As an acid additive to adjust the pH 
of the 


formic 


amount equivalent to amount of 


bath, the use of acetic or 
but 


bleach 


acids is suggested, strong 
mineral acids, such as nitric or sulfuric, 


may be used if desired. 


e@ Wica Softener Apt 


Wica 
has an- 


William Caldwell, president of 
Chemicals, Inc, Charlotte, N C, 
the addition of Wica Softener 
Apt to the Wica line of synthetic organic 


nounced 


chemicals. 

Wica Softener Apt is a 50 percent active 
amphoteric compound especially recom- 
mended by the Company for use in resin 
baths and for application to fibers nor- 
mally difficult to soften. 

Even exhaustion allows low usage 
amounts and its ease of dispersion is at- 
tractive, according to Wica officials. Wica 
Softener Apt reportedly exhibits excellent 
resistance to yellowing at high tempera- 
tures and is compatible with a wide range 
of finishing materials. 

Wica Softener Apt is reported to be 
resistant to laundering and drycleaning, 
and to show excellent resistance to chlo- 
rine bleaching treatments. Its amphoteric 
for compatibility over a 
thus offering the 
finishing assistant, 


allows 
pH 


processor a 


nature 
wide range, wet 
versatile 
it is claimed. 
Improved properties of tensile strength, 
sewability and durability of softness also 


are claimed with its use. 


e Cibalan Black BGL 


Cibalan Black BGL, the newest addition 
to Ciba Co, Inc’s Cibalan group, is de- 
scribed as the first straight: black of its 
kind, meeting all the high dyeing and 
fastness standards of the group. 

This direct dyeing color—a Ciba spe- 
yields 


shades of gray and black on wool, nylon 


cialty—reportedly clean, neutral 
and silk. It is said to provide excellent 
fastness and level shades by dyeing, pad- 
ding or printing, showing good affinity 
in neutral or slightly acid dyebath and 
requiring no chroming, development or 
Light 
wool is claimed to be especially good. 
Cibalan Black BGL is reported to be 
for fashion shades in 


other aftertreatment. fastness on 


well suited com- 


bination with other Cibalan dyes. 


IN ANY LANGUAGE, 


PEERLESS ~~ oPECIALIZATION 


om PEERLESS COLOR COMPANY, INC. 


521-535 North Avenue, Plainfield, New Jersey 


Manufacturers of Dye Colors since 1916. 


Export Representative: 


Herbert Lorenz, Inc., World Traders 


299 Madison Avenue, New York 17, N. Y 


Cables: HACOLORENZ 
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